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DE A * Dr. Herbert I. Margolis, Professor of Grad- 
. " uate Orthodontics, will be held at Tufts 
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and 20, 1950. The mechanics of cephalo- 
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dent participating. Emphasis will be made 
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negative will be discussed by Dr. Harry H. 
Shapiro. The course will also include 
standardized photography. 


The fee for this course will be $75.00. 
For application, write to Dr. Arthur H. 
Wuehrmann, Director of Graduate and 
Postgraduate Studies, Tufts College Dental 
School, 136 Harrison Avenue, Boston 11, 
Massachusetts. 


A Handsome Permanent Binder for 
American Journal of Orthodontics 


NOTE PRICES 
Single Binder 
$3.25 each. 
Two or more of 
same journal, 
$2.75 each. 


The ONLY binder 
that opens flat as a 
bound book! Made 
of durable imitation 
leather, it will pre- 
serve your journals 
permanently. Each cover holds 12 is- 
DENTASCOP E sues, one volume. Do your own bind- 


- ; ing at home in a few minutes. Instruc- 
331 N. Howard St. tions easy to follow. 


Department O a Mail coupon for full information and 


—- Baltimore F Md. binder on 10-day free trial. 
MAIL COUPON 


SUCKERT LOOSE LEAF COVER CO. 
234 W. Larned St., Detroit, Michigan 
Mail postpaid binders for ‘The 
American Journal of Orthodontics’’ for 
year Will remit in 10 days or 
return bindings collect. 


Am. Jour. of Orthodontics 


* 
okes 
entascoPe® now ick ond 
The ophy simp without 
controls 
ta Unified ts make 
onomical vemen 
i the ne ressive prac 
prog in genero! 
Whethe® Y special" 
in 
practice find the \ 
wi ble 
tool recording: P ge 
education Ke 
ne rio! without — r 3 
- | 
ns 
— | 
J 
— 
° 


gee =the New FORD LOCK Controls 
ALL THREE Essential Movements 
PERFECT! 
= for Positioning Teeth...without 
Caps, Tie Wires or Pins 


Upright or Vertical 
Position 


The New Perfect Ford Lock is heavier but 
no bulkier. There is no binding. The lock- 
ing section turns easily. There are no rough 


edges. 


Labio-lingual Tipping. 
Flat Wire Is Substituted SENT ON REQUEST: Illustrated booklet de- 


for Twin Wires 
scribing methods of spot-welding and the vari- 
ous technics for the use of the new Ford Lock, 
and demonstrating why this is ‘““The Perfect 


Wo Bracket for the Twin Arch Assembly.” 


New Perfect Ford Locks........................5. $6.60 doz. 
9.00 doz. 
Welded to Band Material...................... 


W. 220 W. 424, New 18 Ny. 
|| West Coast: Karl A. Kreis, Flood Bldg., San Francisco 2, Calif 


/ 4 
S 
\) 
IN 
Rotation 
LW 
 @)ROCKY MOUNT PRODUCTS co. 
Vesy que’ 
September, 1950 Page 7 


Newt den 
Dentascore® 
The ne simp withou 
Unified ats moke 
econom ve for 
ust 
© DentascoP onet 
ressive \ 
eP nera 
th gen 
whether Y ecializ 
Den 
ractice n 
\yable 
our 
ascoP clini prepara? 
in ing, P 
recording 
com etc. 
tient ithout 
30 doy ™ 
bli gation 


DENTASCOPE 


331 N. Howard St. 
Department O 
Baltimore 1, Md. 


Page 6 


Applied Cephalometrics at 
Tufts College Dental School 


A three-day course under the direction of 
Dr. Herbert I. Margolis, Professor of Grad- 
uate Orthodontics, will be held at Tufts 
College Dental School on December 18, 19 
and 20, 1950. The mechanics of cephalo- 
graphics will be discussed with each stu- 
dent participating. Emphasis will be made 
on the application of cephalometrics in dif- 
ferential diagnosis. The anatomy of the 
head as evidenced in the cephalic x-ray 
negative will be discussed by Dr. Harry H. 
Shapiro. The course will also include 
standardized photography. 


The fee for this course will be $75.00. 
For application, write to Dr. Arthur H. 
Wuehrmann, Director of Graduate and 
Postgraduate Studies, Tufts College Dental 
School, 136 Harrison Avenue, Boston 11, 
Massachusetts. 


A Handsome Permanent Binder for 
American Journal of Orthodontics 


NOTE PRICES 
Single Binder 
$3.25 each. 
Two or more of 
same journal, 
$2.75 each. 


The ONLY binder 
that opens flat as a 
bound book! Made 
of durable imitation 
leather, it will pre- 
serve your journals 
permanently. Each cover holds 12 is- 
sues, one volume. Do your own bind- 
ing at home in a few minutes. Instruc- 
tions easy to follow. 
Mail coupon for full information and 
binder on 10-day free trial. 
MAIL COUPON TODAY-———— 


SUCKERT LOOSE LEAF COVER CO. 
234 W. Larned St., Detroit, Michigan 
Mail postpaid ---~~~ binders for “The 
a Journal of Orthodontics’’ for 

ae Will remit in 10 days or 
bindings collect. 


Am. Jour. of Orthodontics 


‘ 
> 
AS 
. 
\ 
Se 
Bag 
q ~ 
4 
| ~ 
~ 


The New FORD LOCK Controls 
ALL THREE Essential Movements 
for Positioning Teeth...without 
Caps, Tie Wires or Pins 


NOW 
PERFECT! 


Rotation 


Upright or Vertical 
Position 


The New Perfect Ford Lock is heavier but 


no bulkier. There is no binding. The lock- 
ing section turns easily. There are no rough 


edges. 


Labio-lingual Tipping. 
Flat Wire Is Substituted SENT ON REQUEST: Illustrated booklet de- 


for Twin Wires : 
scribing methods of spot-welding and the vari- 


A. ous technics for the use of the new Ford Lock, 
LI and demonstrating why this is “The Perfect 
Bracket for the Twin Arch Assembly.” 


New Perfect Ford Locks.......................... 
9.00 doz. 
Welded to Band Material...................... 


7 || East Coos Gilbert W. Thrombley, 220 W. 42d, New York 18, N.Y. 


\ 
i | 
\\ NN 
\ 
; / 
AHR @)ROCKY MOUR METAL PRODUCTS CO. 
September, 1950 Page 7 


DIRECT 


Twin-Arch Technics 


SPOTWELDING WITH TRU-CHROME materials 
provides a better, stronger, precision appliance 
in one chair time. 


The old trial-and-error method of positioning the 
arch is eliminated with a Tru-Spot Welder and Tru- 
Chrome Buccal Tubes. 


Three different Tru-Chrome brackets give positive 
results with the method the operator prefers—Twin- 
Tie Channel Bracket, Twin-Snap Bracket, Ford Lock 


(which requires neither tie wires nor locking pins). 


SENT ON REQUEST 
Yew Sooklet 


“DIRECT TWIN-ARCH TECHNIQUE” 


—for faster operation and better results in an appli- 
ance having maximum strength, minimum bulk and 


precision mechanism. 


ROCKY MOUNTAIN (METAL) PRODUCTS Co. 
.O. Box 1887, 


1450 Galapago Street enver 1, Colo. 


Distributors: 
East Coast: Gilbert A. Thrombley, 220 W. 42d, New York 18, N. Y. 
West Coast: Karl A. Kreis, Flood Bidg., San Francisco 2, California 


Am. Jour. of Orthodontics 


4 
ip 
. 
4 
¢ 
q gS) 
\ 
\ 
 &§ 
que 


American Journal 
of 


ORTHODONTICS 


(All rights reserved) 


= 


SEPTEMBER, 1950 


Original Articles 


SIMPLICITY IN ORTHODONTIC CONCEPT AND TREATMENT 


ANDREW FRaNcis Jackson, D.D.S., F.D.S.R.C.S.(Ena.), F.1.C.D., 
PHILADELPHIA, Pa. 


RTHODONTICS is predicated on the infinite variations of the human or- 
ganism and the uniqueness of the individual. 

These two fundamental facts constitute the only basis on which it is pos- 
sible to conceive of a system of orthodontics of the future which will be com- 
prehensive enough to be universal in its application, and in which we may all 
eventually hope to find a common ground of understanding. 

In order to have a truly comprehensive idea of what the field of ortho- 
donties covers, the factors involved, and their relation to each other, it is 
helpful, if not absolutely necessary, to have constantly in mind some sort of 
panoramic sketch or working model of the whole field of operations in order 
to avoid the fatal mistake of losing sight of our main concepts and objectives 
in a maze of details of secondary importance. 

Fig. 1 is a schematic outline which I presented in a previous paper, and 
which I have found useful in my own efforts to allocate facts to their proper 
places and relations to a comprehensive whole. 

A few concrete examples of extremes of variation are usually helpful in 
dispelling any tendency toward stuffiness of mind in approaching clinical 


problems. 
On a purely scientific basis, the practice of orthodontics is, and always 


will be, completely impossible for the simple reason that infinite variation, 
whether in orthodontics or anything else, cannot conform to any obviously 
futile attempts at exactness of formulation which are based on hopelessly 
inadequate statistical, quantitative, dimensional, or orientative plans which 
leave out of consideration functional and volitional elements which are in- 
finitely more difficult of exact scientific calculation. Perhaps the first and 
most important step in orthodontic understanding is to recognize this basic 
truth and not be misled by narrow-minded “systems” which are not only out 
of harmony with these basic facts, but in some cases openly trample on some 
of the most valued scientific principles which we have already so laboriously 


discovered. 
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Our scientific ignorance, however, should not disturb our confidence in 
our own abilities to cope successfully with our clinical problems. We are, for- 
tunately, endowed by Nature with certain inherent talents which enable us to 
perform, quite easily and naturally, infinitely more difficult functions of life 
than those we will ever be faced with in orthodontics. These talents are de- 
veloped in us by a method which is so simple, natural, and direct that it does 
not need any formal education, or even the conscious awareness of any analyti- 
eal thinking. This is the saving grace of orthodontics and the reason for the 
optimistic title of this paper. Nature constantly dangles before us a perfect 
example of the exact method by which this is done. 


SCIENCE. 


Individual - 


Arthro- Embryology Growth Hivsiclogy Development Variation 


pology =nvironmer Peychoany Traumatic 
ti Motivati In 
Abnorm 


| Correlated Information 
Philosophy. 


Deductive Logic-Common Sense A kR >. 


Creative Imagination - Inventive Ingenuity — Intuitive Perception 
Natural Acquired Skills 


Fig. 1.—“To omit from consideration a single factor of this complex is untenable scientifically, 
philosophically, and artistically.”’ 


It is claimed by scientists, for example, that speech is the most complex 
faculty which is acquired by man during the course of his entire life, and yet 
it is developed at an age when we are still blissfully oblivious of the existence 
of such things as science, philosophy, or art. The original quality of the 
speech itself, whether good or bad, is unconsciously the direct result of the 
personal contacts with those from whom it has been acquired. This contains 
an element of vital importance to students of orthodontics. 

Acquired skills are initially the result of exercise and imitation (psycholo- 
gists differ in the order of the two), developed later by original thinking and 
experimentation, and carried to varying degrees of individual efficiency by 
constant study and incessant practice. 

This is the basic pattern of all human development, and the open road to 
orthodontic progress. 

The late Professor Whitehead of Harvard once defined an ideal college 
professor as “an ignorant man thinking.” 
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The orthodontic problem starts at the moment of conception because the 
individual can only be the direct result of his own peculiar heredity and en- 
vironment. He is, therefore, inescapably unique within a very broad range of 
quite natural, but unpredictable, variation. Under heredity, hybridization is 
probably the most important single factor in producing orthodontic problems, 
because genetic patterns are the direct product of the laws of genetics with 
results which, although in most cases quite normal and natural, are often un- 
fortunately most unsatisfactory for some specific individuals. 


Fig. 2.—A, B, C, D, E, and F, Comparisons in the sizes, numbers, and proportion of the teeth 
and bony development between two perfectly healthy superior types of individuals. 


- A glance at our illustrated magazines or society columns presents prob- 
lems in the question of matrimonial selectivity which are quite beyond the 
scope of any mere orthodontist to fathom or do anything about anyway. 

Fig. 2 shows two comparative examples of extremes of variation in very 
superior types of individuals. 
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Fig. 3 is another set of samples of genetic variation, the interesting feature 
about these comparative models being that they were taken from a full brother 
and sister. 


Fig. 3.—A, B, and C, Comparisons in the — and proportion of the teeth of a full brother 
and sister. 


As according to the laws of genetics there are some thousands of genes 
from each of the parents, and these are capable of producing some untold 
millions of combinations, the individual variations are quite in accordance 
with the scientific facts responsible for them. It is obvious that the statistical 
quantitative, dimensional or orientative methods of evaluating the individual 
may lead to some very erroneous conclusions. At the best they are purely 
relative. It has been said that “the sciences have a tendency to take us away 
from the individual and the actual, into a world of increasingly mathematical 
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abstractions which often issue into momentous conclusions of no practical 
importance.” 

On the other hand, “The origin of Art lies in the power of forming images 
—it takes us directly to the unique person and unique fact. Imagination 
precedes thought, and is necessary to it; the aesthetic or image forming: activ- 
ity of the mind if prior to the logical concept forming activity. Man is an 
artist as soon as he imagines, and long before he reasons.” 

A true artist, which every orthodontist should be, cannot do more than 
view the entire orthodontic panorama, with its infinite variations and com- 
plexities, from the viewpoint of an impressionist and work for results which 
will combine concepts, objectives, and techniques in terms of harmonious 
total effects. 

Paseal has said that first principles are too self-evident for some people! 

The object of science is to see things as they are, to draw conclusions 
from facts, and to experiment freely in order to discover the truth. 

During orthodontics’ short, and somewhat stormy, career a considerable 
amount of experimenting has already been indulged in, as a result of which 
some fairly satisfactory results have been obtained by various and widely 
divergent methods of procedure. Some sound scientific principles of universal 
application are likewise beginning to make themselves clearly evident. An 
analysis of these results, the methods employed in obtaining them, together 
with a study of the fundamental principles which underlie them, should lead 
to a better understanding between orthodontists. This is not going to be easy! 

Broadly speaking, the purpose of orthodontics is to improve the fune- 
tional efficiency and esthetic harmony of the teeth and surrounding tissue— 
to convert “unsatisfactory” dental occlusions into more “satisfactory” ones. 

The word “satisfactory” is used advisedly because it contains a combina- 
tion of essentially desirable qualities which are in perfect harmony with in- 
finite variation. A “satisfactory” dental occlusion consists of one in which 
there is a balanced proportion of tooth substance to bony development, an 
efficient functional excursion of the mandible, and a pleasing facial appear- 
ance. These attributes can be termed structural balance, functional efficiency, 
and esthetic harmony. All unsatisfactory conditions can be simply and clearly 
classified under one or more of these headings. 

A qualitative classification is the only one that is applicable to infinite 
variation. It is possible that the time has arrived when a classification on this 
basis should be adopted generally rather than to continue to hang to classifica- 
tions which contain tacit implications of definite anatomic relations which are 
purely relative and, to the uninitiated in particular, are exceedingly misleading. 

The opinion as to what constitutes the most satisfactory occlusion for any 
specific individual, combining the three qualifications, structural balance, func- 
tional efficiency, and esthetic harmony, is an artistic equation of the most subtle 
order, and is inescapably a matter of personal judgment. There is no evading 
the issue. 

Within certain limits of variation, almost any theory can be made to look 


plausible. Man tries desperately for some system by which variations can be 
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neatly catalogued so as to relieve him somewhat of the responsibility of making 
personal decisions. Nature, however, knows nothing but infinite variation, much 
of it extreme to a degree and in most unusual combinations. 

Try as we will, infinite variation can be dealt with successfully only by the 
application of principles applicable to all cases and to all reactions and inter- 
actions concerned with them. 


THE POSITION OF OPTIMUM OCCLUSAL RELATION 


The essence of any problem consists in knowing what to do, when to do it, 
and how to do it. 

As in orthodonties, we are dealing with living, functioning, human tissue 
which, when under treatment is in a constant state of flux, it is absolutely neces- 
sary to have instantly at one’s command the means to glimpse, at least, an all- 
inclusive picture of a condition as it actually exists in its entirety and to be able 
to compare this with a more desirable arrangement which, in our imagination 
and judgment, is possible of attainment by means of orthodontic procedures. 
This is the crux of the matter, the pivotal point from which all constructive 
thinking should radiate. 

This brings us face to face with probably the most important single prob- 
lem in the entire field of orthodontics. As misery likes company, it is perhaps 
with an unworthy feeling of satisfaction to note that as orthodontists we are not 
alone in the field of dentistry in facing practically the same basie problem. The 
prosthodontists and the periodontists, in particular, are in the same boat with us. 

This is the all-important matter of the position of the mandible in its rela- 
tion to the cranium and face. 

In this connection I would like to quote a few paragraphs from a recent 
paper on prosthodonties by Dr. Leof, of Philadelphia, with whom I also had a 
somewhat lengthy personal discussion of the matter: 

“The concept of the physiologic rest position of the mandible and its defini- 
tion are clear and well known. It is the position of the mandible at rest, with a 
small space of 2 to 3 mm. between the teeth in average cases. There is, however, 
a dictum connected with this rest position, that I do not accept. It is the dictum 
that “the physiologic rest position is constant throughout life. 

“Let us start clarifying the situation by stating that the physiologic rest 
position is a physiologic manifestation and not an anatomic one. 

“The physiologic rest position of the mandible is not controlled by muscle 
length. The physiologic rest position is controlled by muscle tone, or more 
precisely, by the balance of the muscle tone of two antagonistic groups of 
muscles. The masticatory muscles, the masseter, temporal and internal ptery- 
goid have an upward pull on the mandible, while the suprahyoid and infra- 
hyoid groups of muscles have a downward pull on the mandible.” 


MANDIBULAR SUSPENSION 


“In our field of occlusal reconstruction we have no term for that com- 
posite of concepts which relate to mandibular position. Vertical dimension is 
just one small part of a larger group. I suggest the term mandibular suspen- 
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sion, which, when applied anatomically, would include the temporo-mandibular 
joints, the muscles, the tendons and all their attachments, from the bony muscle 
insertions in the skull to the muscle attachments of the infrahyoid group at 
the base of the neck. Used physiologically, the term mandibular suspension 
would include the physiologic rest position, centric relation, centric occlusion, 
and all mandibular movements. A discussion of mandibular suspension would 
then, obviously, involve a large group of concepts which have to do with the 
study of the mandibular position in all its phases.” 

In my own previous papers, I have stressed time and time again the im- 
portance of this vital problem, and have always given credit to the one man 
who coined a term to express somewhat the same basic idea as applied to 
orthodontics. I refer to Dr. Alfred Rogers. 

As in orthodontics, we naturally never deal, as in prosthodonties, with 
edentulous cases; the terms expressing the same basic idea are not inter- 
changeable. 

In orthodontics we seem to be facing some confusion at present over the 
interpretation of the so-called “rest position.” Some writers, both by their 
writings and their illustrations, seem to be using this term to indicate some- 
thing which is quite different from what can be strictly defined as “the rest 
position.” It would seem that this term is being used to indicate the position 
which Rogers called the position of “mechanical advantage” which, if I may 
use my own words for the interpretation of the term, is “that relation of the 
mandible to the maxilla which, visualizing the result at the end of treatment 
seems to be the most desirable from the standpoint of function and aesthetics, 
and which seems possible of attainment within the functional and structural 
limitations of the individual.” 

Without in any way detracting from Rogers’ original and invaluable basic 
idea, it is possible that the time has come when we might consider a more com- 
prehensive term for this all-important, yet highly speculative, position of the 
mandible. As our friends the prosthodontists are in search of a term suitable 
for their specialty, I would like to suggest “optimum occlusal relation” or 
“optimum mandibular relation” for consideration. 


TREATMENT 


Orthodontie treatment consists in making changes in the three dimensional 
relations of the teeth and their supporting tissues, changes in the temporoman- 
dibular joint including all its component elements, and changes in voluntary 
muscular functional activities, including personal idiosynerasies and habits. To 
these should be added the matter of timing, both in regard to its chronological 
importance as to the best time at which treatment should be instituted, as well 
as the rate of procedure with which changes should be carried into effect. 

If there is one basic principle of universal application more important than 
any other, it is hard to think of a more important one than that form and func- 
tion go hand in hand, and are mutually interdependent on each other. 

Placing the mandible in the position of “optimum occlusal relation” reveals 
the actual clinical problems concerned with each individual case so completely 
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and with such simple clarity that the best techniques for the treatment of the 
patient suggest themselves as natura!, logical sequences. 

Of all the forces placed at the disposal of orthodontists, there is none more 
immediately available, more natural, and more important than the volitional 
functional exercise of the patient’s own muscular efforts. These efforts can be 

immeasurably helped by removing the immediate and plainly obvious mechanical 
interferences which the positions of optimum occlusal relation reveal to be pres- 
ent at each successive step of the treatment. 

Not to take full advantage of the patient’s own intelligent, cooperative, 
volitional muscular efforts in his own desires of self-improvement is as sensible 
as building a steam plant on the banks of Niagara and letting the natural water 
power, which is available for the taking, go to waste. 

It has been said that “anyone who has grasped a ‘principle’ or ‘method of 
approach’ which is universal in character has in his hands the only weapon 
applicable to infinite variation. Techniques are mere servants to principle. 
When anyone takes over the technique of a predecessor without sharing the 
vision which animated it, he takes over a mental body but loses its immortal 
soul.” 

If there is any logic, reason, or common sense in the fact that the position 
of optimum occlusal relation reveals, more clearly than any other means avail- 
able, the sum total of all the structural, functional, and esthetic problems of 
each individual case in one single composite mental picture, then it is equally 
important to realize that each individual picture is unique and calls for all the 
originality, mechanical ingenuity, and inventiveness of which orthodontists 
are capable in selecting the best mechanical means available as aids to nature. 
In this respect there is quite a selection available, and some of them are so 
infinitely better suited to meet individual clinical conditions than others that 
it is the height of stupidity not to be elective in this respect, rather than to 
hang doggedly to some mechanical gadgets which often interfere with the 
actual efforts of nature herself. It is about time that we should be getting 
rid of the “tyranny of specific appliances” and the narrow-minded arrogance 
which their exclusive use seems to generate. 

At the present stage, no man can do more than present his own viewpoints 
and methods of procedure in the all-important questions of treatment so that 
they may be freely judged and criticized. There can be no progress without 
active, intelligent, constructive criticism to which no open-minded man should 
take offense. 

In presenting this, therefore, the most important part of this paper, I 
would like to review a few principles which I think I have stumbled across 
more by accident and good luck than anything else, but which seem to have 
withstood the test of time. I tried to sum up these thoughts in a recent paper: 

“The soundness of any philosophy depends on the degree with which its 
principles and techniques are in harmony with the immutable laws of nature, 
and should be accepted or rejected on that basis. 

“There are several fundamental scientific principles to which any sound 
system of Orthodontics must of necessity conform. 
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“Practical results are obtained by effecting individual tooth movements, 
functional changes, and bodily readjustments of the mandible. These should 
be in harmony at all times, with our already well established knowledge of 
histology, anatomy and physiologic adaptability. In accordance with this 
knowledge, every tooth movement should be carried into effect by no means 
other than by gentle, continuous pressures on individual teeth, coordinating 
these movements in such a way that there may be but a minimum of traumatic 
oeclusion while these movements are taking place between the teeth in the 
opposing jaws. 

“Changes in position and growth of the mandible can only be produced 
where these changes are possible. These are mainly in the region of the tem- 
poromandibular articulation, including the neck of the condyles and the 
ascending sections of the rami. These can only be induced by appliances 
which permit of such freedom of movement that the functional efforts of the 
individual at all times may be utilized to the utmost advantage, and not ham- 
pered by artificial mechanical interferences. 

“An Orthodontist need hardly go farther than to ask himself these funda- 
mental questions in deciding on several of the most vital questions at issue 
and the methods and types of appliances he may reasonably employ in dealing 
with them. The ingenuity of free-thinking orthodontists has already provided 
the necessary implements with which to cope, adequately and safely, with all 
these basic biologie problems.” 

In a previous paper, “The Art of Orthodontic Practice,” I stated as clearly 
as I could the principles of treatment which I had found most useful in my 
own practice, and also the appliances which I found most efficient. In order 
to make this paper as coherent as possible, I am going to repeat these briefly. 
I would like to say, however, that since my visit to New Orleans in November 
last, I have added to my repertoire the Crozat appliance. I have already 
started to use this very extensively, and my only regret is that I have not done 
so sooner. I feel that it is going to make a very marked change in the con- 


duct of my practice from now on. 


EXAMPLES OF TREATMENT 


“The first and most important principle, or act of procedure, is to study 
the position of ‘occlusal advantage’ in its most comprehensive aspect and allow 
full rein to one’s creative imagination, tempered, of course, by logic and common 
sense. This is the nearest approach to reducing to a ‘single mental picture’ the 
entire panorama of any case with its individual problems and the means of 
treatment best suited to them. 

“The second principle consists in devising for each successive step in treat- 
ment the appliances best suited to the problems of the moment, coordinating the 
actions of the appliances used in the opposing jaws in order to avoid all pos- 
sible trauma and allow the utmost freedom of movement of both the jaws and 
teeth while changes are taking place. 

“The third principle of treatment is that as action is followed by reaction, 
which is never quite predictable, a complete re-evaluation of the entire case 
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should be made at each visit of the patient. The position of occlusal advantage 
should be constantly studied in minute detail. Depending entirely on the 
changes which have taken place between visits, should the decision be made 
whether to continue with the means which are being employed, or to discard 
them for something entirely different, either because the effect has not been what 
was expected or the desirable changes which have been obtained suggest some- 
thing entirely different for the next move. 

“Treatment is based on strategy from start to finish. Not the strategy of 
this or that appliance, but an all-inclusive strategy which may include the use 
of all types of appliances as long as they are used at the time best suited to the 
problem of the moment. 

“The fourth principle is that as orthodontic treatment is performed on 
living functioning human tissue, subject at all times to the voluntary muscular 
efforts and intelligent mental cooperation of the individual for whom the work 
is being done, no work should be undertaken without having first prepared eare- 
fully the groundwork to insure these efforts to the utmost during the entire 
time that the case is under treatment. .. . 

“If these principles of procedure have any merit, it is just as important 
that the means employed in carrying the desired changes into effect should be 
in complete harmony with them. This involves the selection of appliances as 
well as the control of the muscular and mental efforts which must be exercised. 
It is entirely logical and practical to coordinate all of them. In my own practice, 
I employ four types of appliances which I also place, in accordance with my own 
methods of procedure, in their respective order of importance. 

“First, the plain labial arch with the infinite variety of labial auxiliary 
springs adaptable to its use. This appliance makes possible every conceivable 
individual tooth movement without disturbing basie anchorage, and also permits 
the simultaneous movement of anchor teeth with other individual tooth move- 
ments, without the movements of the one interfering with the other. 

“Second, bite planes in every form and description for the reason that 
through their use we make available the natural force of occlusion not only to 
produce tooth movements, but, what is still more important, to produce bodily 
movements of the mandible in its cranial relations and changes in the temporo- 
mandibular articulation. In the light of practical results and the rapidity with 
which some of these mandibular changes take place, it is my opinion, corrobo- 
rated with that of a well-known radiologist, that some of the most important 
anatomical changes which occur as a result of treatment are mainly in the necks 
of the condyles. In some of these spectacular mandibular changes, the entire 
functional pull of the muscles is altered with untold benefits, not only to the 
function of mastication, but to facial contour as well. 

“Third, lingual arches with the infinite variety of auxiliary springs which 
may be used with them. They are the only logical types of appliances to be 
used for some tooth movements. In the forms of cribs or ‘guide’ planes . . . they 
have their very definite place. There is a very subtle line of demarcation be- 
tween the choice of guide planes and removable plastic bite planes in treatment. 
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“Fourth, the Joseph Johnson twin wire labial appliance, which is par ex- 
cellence the best suited for eases where the compensatory effect of its gentle pres- 
sure can be exerted simultaneously on a number of teeth, particularly multiple 
incisors. In skillful hands, and in accordance with Dr. Johnson’s methods of 
procedure, it has a very great latitude of usefulness.” 

In estimating the value of appliances it is often interesting to pick out 
some unique situation and consider which type of appliance is the best suited 
for that particular problem. I still feel that the plain labial arch wh the 
infinite variety of auxiliary springs which can be used in connection with it has 
a greater range of adaptability than any other appliance which I ean think of. 
It permits of gentle, continuous pressure on individual teeth while at the same 
time not disturbing basal anchorage, and allows for a wonderful method of 
coordinating the movements of the teeth of the opposing jaws. 


Fig. 4.—A and B, Comparisons in the proportion of the teeth to the sizes of the head and facial 
features of two perfectly healthy, normal individuals. 


Judgment is based on observation and comparison. Some comparisons are 
exceedingly helpful in establishing concepts of our objectives together with their 
limitations. 

Fig. 4, A and B are photographs which have been carefully blown up to the 
same size in order to show, as clearly as possible, the vast difference there is 
between the proportionate sizes of the teeth, their supporting tissues, and the 
face. In the case of the young lady shown in B, the only solution which was 
found feasible in this case in order to produce the nearest approach to the 
three objectives of orthodontic treatment, structural balance, functional effici- 
ency, and esthetic harmony, was the removal of the six maxillary incisors, to- 
gether with a large amount of alveolar process. The unfortunate conditions 
which this case represented were evidently an inherited characteristic, an aunt 
of this young lady having had the same problem which was solved in the same 


-manner. 
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Fig. 5, A and B present other problems to make the life of an orthodontist 
interesting. It is naturally possible to place teeth only where there is sufficient 
bone to support them. The lack of alveolar process in the region of the upper 
left lateral incisor and canine in the case of A, together with their occlusal rela- 
tion with the mandibular teeth, presented an exceedingly difficult problem. The 


Fig. 5.—A and B, Variations in the facial features and bony distribution for the accommodation 
of teeth between two widely diverse types. 


Fig. 6.—A, Exceedingly “satisfactory” dental occlusion; B, An “unsatisfactory” dental occlusion 
with the patient biting in the position of “optimum occlusal relation.” 


flabby muscular tone, together with the small mandible in B, presented factors 
which made a combination of all the desirable objectives of treatment quite im- 
possible. As long as an orthodontist has done the utmost within the biologic 
limits of a case, he has done all that is humanly within his power to accomplish. 
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Fig. 6, A represents an exceedingly “satisfactory” dental occlusion combin- 
ing all the desirable qualities which that term implies. 

Fig. 6, B is a very “unsatisfactory” occlusion with the patient biting in 
the position of “optimum occlusal relation.” It is exceedingly helpful to make 


Fig. 7.—A, B, and C, Extreme constriction of a maxilla due to improper function (cross-bite) 
showing results of treatment. Has the amount of expansion in this case been justifiable? 


comparisons of this kind so as to get a true picture of the factors we are dealing 
with in their most comprehensive manner. It is very dangerous to think about 
teeth too individually. It is obvious by a comparison of these pictures that the 
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main things we should be thinking about are bony masses and changes in the 
temporomandibular articulation. Just exactly what a composite of all these 
changes actually are in a completed case is undoubtedly exceedingly complex. 

Fig. 7 presents a typical example of the axion that form and function go 
hand in hand and are interdependent on each other. Due to the mutilation 
which this case also presented, a considerable amount of mechanical strategy 
had to be employed to obtain the result which is shown. No appliances were 
used on the mandibular teeth. This case also presents an interesting problem 
in the question of molar and premolar expansion. How much of the original 
constriction was due to function and how much to natural genetic pattern? 
Did I do wisely in expanding this case as much as I did? 


B. 


Dz. 

Fig. 8.—A, An unsatisfactory natural occlusion; B, biting in the position of “optium 
occlusal relation ;” C, after treatment; D, facial appearance of patient after treatment. This 
case was treated mainly with bite planes and a great deal of myofunctional exercises on the 
part of the patient. 


Fig. 8, A shows a patient biting in natural occlusion, B, biting in the posi- 
tion of optimum occlusal relation, C, in the oeelusal relation after treatment. 
This case was mainly treated with working retainers and a great deal of interest 
and personal effort on the part of the patient. 

Fig. 9 represents a case treated many years ago which I think impressed on 
my mind something which I have always considered of prime importance. If 
we compare the original condition of this case with those in Fig. 10, it is obvious 
that a totally different arrangement in the vertical relations has been produced. 
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Fig. 9.—A and B, Treatment of a case of deep overbite in unilateral distoclusion. The 
vertical Tendionbanma which was obtained is usually a strong guarantee of permanence of re- 
sult. This result was obtained to a great extent by a long, continuous use of an acrylic retainer. 


Fig. 10.—A and B, A tragic result of malocclusion showing the patient biting in natural occlu- 
sion and the position of “optimum occlusal relation,” 
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In eases of this kind the molars and premolars should be elongated and the in- 
cisors should be depressed in order to produce an arrangement which comes 
under that elusive concept known as the “curve of Spee.” It was with this in 
mind that I played around with labial auxiliary springs for many years until 


Fig. 11.—A and B, Models of a young girl with a very deep overbite somewhat similar to 
Fig. 10; C and D, Result of treatment showing improvement in mandibular relation and ver- 
tical development; E, facial balance of case. 


my associates and I finally devised that appliance which I have described in full 
detail in previous articles and dubbed the “double boiler.” This, together with 
cribs and bite planes, is the most efficient method I know of for producing this 
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vertical rearrangement. When the occlusion of the teeth is finally established 
as a unit in this manner, the results are usually exceedingly satisfactory and 
permanent, and the changes are often accomplished within surprisingly short 
spaces of time. 


—4 


Fig. 12.—A and B, Gross disproportion between the sizes of the teeth and development of 
the jaws. Four premolars were removed and it is likely that a very satisfactory result will 
be obtained without any mechanical therapy. 


C. 


Fig. 13.—A, B, C, and D, Gross disproportion between the sizes of the teeth and the 
maxillary development. The condition of open-bite combined with the exceedingly unfavor- 
able mandibular angle made this an exceedingly dangerous case to treat conservatively. Two 
maxillary premolars were removed and the case was treated with the Johnson twin wire ap- 
pliance, with the result as shown. 
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The case represented in Fig. 10 is naturally a complete wreck, and at the 
age of this patient, quite beyond the range of orthodontic help. One of the 
main objectives of orthodontic treatment is naturally to prevent these things 
from developing. 


Fig. 11 shows a case of a very young girl who has been considerably im- 
proved by orthodontic help. This young lady is now wearing a bite plane 
retainer which it is essential to wear for a long period of time. The enormous 
iz amount of bony development in proportion to the tooth substance and the 
ts axial inclination of these teeth is unsatisfactory, but there are many things 
° about nature which we can only accept as they are. 


Fig. 12 represents a condition which is exactly the opposite of that in 
Fig. 11. The lack of bony support, the open-bite condition of the teeth, to- 


‘ gether with an exceedingly bad facial balance, dictated the advisability of the 
; removal of four premolars and letting the ease ride without any mechanical 
} interference over a long period of time. The improvement which has taken 
: place in this case has already been remarkable. Orthodontic treatment in 


every case is either an aid or a compromise with nature. 


Figs. 14, 15, A and B, and 16, A and B.—A case of extreme overjet with lack of vertical 
development in the molar and premolar region. Treated with a combination of bite planes and 
the “double boiler’ labial appliance with the facial improvement shown in Figs. 15 and 16. 


3 The problem of extraction naturally is always with us, and we still seem 
: to be considerably divided in our opinions. The patient in Fig. 13 had had 

several years of orthodontic treatment of a “conservative” nature before com- 
i} ing to me. If there is one dictum in the question of extractions which I feel 
safe to make at this time it is that in all those cases in which open-bite exists, 
or there is the slightest tendency to produce one, it is an exceedingly safe 
thing seriously to consider extraction. This was done in this case, using the 
Johnson twin wire appliance in treatment, with the result which is shown. A 
mere cursory glance at the patient’s facial balance and mandibular angle, I 
think, is sufficient to indicate to anyone who has had some clinical experience 
that this would be an exceedingly dangerous case in which to attempt to make 
changes in the mandibular relation. The result in this case can never be en- 
tirely satisfactory. The parents of the child, however, were exceedingly 
pleased with what was accomplished. 
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Figs. 14 to 16 involve another ease of that ever-present problem of verti- 
eal relations. It will be noted in the original models that the first molar rela- 
tions are satisfactory but the case clinically had all the appearance of a case 


Fig. 16. 
Figs. 15, A and B, and 16, A and B (For legend, see opposite page). 


of distoclusion with protruding incisors. This case was treated by combina- 
tions of bite planes and the “double boiler” with the results which are shown 
in the facial photographs. 
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I happen to have a cephalometer which I have been using, so far, in a 
rather desultory fashion. Even without its use, however, a comparison of the 
facial photographs indicates quite clearly the changes which have actually 
. taken place. James D. McCoy has shown what these changes are very clearly 
si in his beautifully recorded case reports over the years. 

hs Fig. 17 is just a photograph of an appliance which is a combination of the 
plain labial arch with a few variations of the auxiliary springs which can be 
used with it. In this connection I would like to show a case which was treated 
ts twenty-five years ago by means of a plain labial arch with auxiliary springs. 
i This was a case in which I moved a maxillary canine, which is shown in Fig. 


18, which lay originally between the molar and the second premolar. This was 

4 moved by a spring, which is sketched roughly in the illustration, to the place 

’ which it was intended by nature to occupy. I sincerely hope that I have de- 

{ veloped sufficient common sense over the years not to attempt a tooth movement 

: of this kind at the present time. However, the point I wish to bring out is that 


the method of accomplishing this movement by gentle, continuous pressure 
is sound and makes possible some very extensive movements quite safely. 
This patient dropped into the office recently, at which time I took a photo- 
graph of her. She is now a married woman with children and, notwithstand- 
ing the wear and tear of life and the fact that she is in her forties, that tooth, 


99 


like “The Star-Spangled Banner,” “is still there” and doing good service. 


Fig. 17.—Plain labial arches with auxiliary springs. This type of appliance permits of 
downward and backward movement of the molars and premolars while the labial auxiliary 
springs ty exerting a gentle, continuous pressure on the upper incisors in any direction which 
s desired. 


Naturally we come across a great many eases in which canines erupt in 
the palate and have to be moved into position. A ease of this kind is shown 
in Fig 19. At the present time I try to use onlays over the cusps of the teeth 
on which to solder attachments in order to get the gentle, continuous pressure 
z from labial auxiliary springs. These are shown also in Fig. 19 with the result 
which was obtained in the case which is illustrated. I know of nothing which 
is more efficient for the movement of these teeth than this method of pro- 
cedure. 
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B. 


Fig. 18.—A, Extreme movement of a single tooth by means of a labial auxiliary spring; B, 
Photograph of the patient fifteen years later. 
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Fig. 19.—A, B, C, D, E, and F, Technique of moving canines in linguoversion by means of 
individual auxiliary labial springs. 
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Fig. 20.—A and B, Patient biting in natural occlusion: C and D, biting in position of 
“optimum occlusal relation” with working retainer; E and F,, improvement in facial balance 
and vertical development after a few months of treatment. 
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Fig. 20 is one of the usual cases of distoclusion with deep overbite which 
are so common. I like to treat these cases fairly early in order to keep the 
condition from getting worse, and when it is possible to get good cooperation 
from the patient, it is amazing how much can be accomplished with the use of 
simple working retainers. In B we see the original condition of the bite; in D, 
the vertical condition which the case presented when the working retainer was 


Fig. 21.—A, B, C, D, E, and F, Facial features indicated the extraction of two maxillary pre- 
molars leaving the mandible in distoclusion. 


first inserted, and in F, the changes which have taken place over the course of 
a few months. With the auxiliary springs which are placed on the premolars 
these working retainers have great stability so that intermaxillary elastics can 
be used with them in combination with fixed mandibular appliances. The 
changes in the facial balance can be noted from a comparison of the facial 
photographs. 


Ad 
| 
B { 
A 
— 
ets 
om 
4 F 
EB. A 
Pine 
. 


SIMPLICITY IN ORTHODONTIC CONCEPT AND TREATMENT 667 


Fig. 21 is another case of distoclusion with crowded incisors. A very 
superficial study, however, of the facial features makes all the difference in 
the world between the way this case is treated as compared with the one just 
described. This patient had a well-developed chin, a very small nose, and a 
very short upper lip. The only logical thing to do in order to attain the three 
objectives is, therefore, to remove two maxillary premolars and leave the 
mandibular relation in distoclusion. It does not take the reasoning powers 
of a genius to make decisions of that kind in cases like this. 


D. 


, B, C, and D, Treatment over a long period showing facial development producing 
a very pleasing appearance. 


Fig. 22 is another case of distoclusion with mutilations and cross-bite. 
The treatment of this case was started quite early and extended over a con- 
siderable’ length of time because, among other things, the maxillary right 
canine erupted practically above the right lateral incisor. The question which 
arises, from a study of the final result, is “Might it have been wiser to have 
extracted four premolars in this case?” There is a slight amount of strue- 
tural unbalance, but the resulting facial balance is so thoroughly satisfactory 
that it presents a very delicate clinical problem. 

The case shown in Figs. 23 to 25 is ineluded in this list of cases because it 
is a fairly complicated one to treat, and whether the methods I have used are 
right or wrong, it at least gives an opportunity of explaining how the prin- 
ciples which I have found useful are put to work. It will be noted that the 
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Fig. 23. 


Figs. 23, A, B, C, D, E, and F, 24, A, B, C, and D, and 25, A, B, C, D, and E.—Treatment of 
case employing basic principles which have been fully described. 
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maxillary molars and premolars on the left side are in complete buccal rela- 
tion to the mandibular molars. The mandibular teeth on that side have been 
complicated by the premature extraction of the six-year molar. This condition 
having continued for some time, the maxillary and mandibular molars and pre- 
molars on the left side are in supraclusion as compared to the corresponding 
teeth on the right side. The very unsatisfactory vertical relation of the teeth 
is seen by placing the jaws in the position of “optimum occlusal relation” as 
shown in Fig. 24, A. This ease was treated by inserting a bite plane and at the 
same time moving with labial arches and auxiliary springs the teeth which 
were causing the immediate obvious occlusal interferences. A certain amount 
of strategy was used in moving the mandibular premolars, which were in 
lingual occlusion on the left side, over to their correct buccolingual relations. 


Fig. 24.—A, B, C, and D (For legend, see opposite page). 


This was accomplished, however, with the results shown in Fig. 25, A and B, 
at which time a new working retainer was inserted to allow for further verti- 
cal development and readjustment in the region of the molars and premolars. 
This case is at present still under treatment, the result so far having been 
enormously aided by a very cooperative patient. A comparison of the over- 
bite as shown in Fig. 24, A and Fig. 25, A shows the great amount of vertical 
change which has taken place. This is one of those complicated types of cases 
where the more the patient’s functional activity can be utilized in effecting 
these complex changes, the simpler and more natural is the treatment. 
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Fig. 26.—A, B, C, D, E, and F, Typical distoclusion case treated with minimum of mechanical 
appliances. 


671 
i | 
| 
. 


Z 
o 
= 
Z 
< 
a 
Z 
< 


Treatment combining Johnson twin wire appliance and lingual 
crib 


, and F 


D, E 


B, 


—A 


Fig. 27. 


672 
P 
4 
— 
— 
| 
| | 
; 
; 
| 4 
* 


SIMPLICITY IN ORTHODONTIC CONCEPT AND TREATMENT 


and D, 


Fig. 29.—A, B, C, and D, Ostectomy of mandible. 
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Fig. 26 is another case of distoclusion with protruding incisors. This case 
was also treated in the manner described without the use of headeaps, and with 
as few bands as possible. We still have a lot to learn about these cases be- 
cause there is such an enormous difference in the way they react to treatment. 
It looks as though we ought to study much more closely the changes which 
take place in the temporomandibular articulation and its associated parts. 


Fig. 30.—A, B, and C, Ostectomy of mandible. 


Fig. 27 is a case which was treated by a combination of the Johnson twin 
wire appliance on the maxillary teeth, a lingual erib, and a lower labial arch. 
Here again the use of the lingual crib is of enormous value in repositioning 
the mandible and allowing for vertical development in the molar and premolar 
region. The treatment of this case was started only on Dee. 14, 1949, and these 
photographs were taken on April 11, 1950. 

In order not to get stuffy in our thinking, nature seems to throw in some 
extreme cases now and again to keep our minds elastic. Fig. 28 shows a case 
of excessive mandibular development for which there does not seem to be any 
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very obvious explicable reason. The condition of this case, however, was such 
that it was beyond the seope of orthodontics alone. This case was treated 
surgically by performing an osteotomy on the ascending rami which, together 
with some orthodontic therapy, produced a satisfactory occlusion. 

Fig. 29 is another “unsatisfactory” occlusion which could be improved 
only by a combination of oral surgery and orthodontics. This case was treated 
by removing sections of the bone in the region of the molars and premolars 
on each side. The infradental nerve was cut in this case. The surgical work 
in both cases was done by Dr. James R. Cameron. 

Dr. Cameron has performed quite a large number of operations of this 
kind and has found that sensation has always returned after a number of 
months. 

The sole purpose of orthodonties is to obtain satisfactory clinical results. 
In the nature of things treatment should be based on a combination of broad 
general principles and the artistic imagination, inventive ingenuity, and 
mechanical strategy applicable to the unique factors of each individual case. 

We are still looking for the genius who will devise a system which will 
include all of these requirements. 
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CHANGES IN WIDTH DIMENSIONS BETWEEN CERTAIN TEETH 
AND FACIAL POINTS DURING HUMAN GROWTH 


Guy A. Woops, Jr., D.D.S., M.S., PortLanp, ORE. 


I. REVIEW OF LITERATURE 


OHN HUNTER was one of the first men to study the growth of the jaws. 

He examined the bones of animals to which he had fed ground madder root 
and deseribed the growth of the mandible with considerable accuracy. In the 
second edition of his book (1778) we read: 

The jaw still increases in all points till twelve months after birth, when the 
bodies of all six teeth are pretty well formed; but it never after increases in length 
between the symphysis and the sixth tooth; and from this time, too, the alveolar 
process, which makes the anterior part of the arches of both jaws, never becomes 
a section of a larger circle, whence the lower part of a child’s face is flatter, or not 
so projecting forward as in the adult. 


Brash (1928) used the same method as Hunter, namely, the feeding of 
ground madder to pigs. He came to the conclusion that in pigs there is growth 
at the alveolar border and also in the sockets of the teeth, causing movement 
of the teeth in an occlusal as well as in a bueeal and mesial direction. 

Hoffman and Schour (1940) made injections of alizarin red S (the active 
ingredient of madder) into rats. They made a quantitative as well as a qualita- 
tive study, and found that the path of eruption of the rat mandibular molars is 
in an occlusal, anterior, and lateral direction. 

Sir Charles Tomes (1859) felt that the width dimension is stable at an 
even earlier age than did Hunter. He said that if transverse measurements 
were taken from the inner plate of the alveoli, between the first and second 
primary molars, at the level of the genioglossus muscle, there would be no change 
between birth and 9 months of age. 

Colyer (1914) took measurements from 8 dried skulls between the ages of 
3 months and 7 years and attempted to demonstrate growth changes. 

Keith and Campion (1922) studied dried human skulls and came to the 
conclusion that there were 8 mm. of growth in width at the intermaxillary suture 
during the eruption of the permanent teeth. 

Actual measurements of arches of the same individual during growth was 
first reported by Zsigmondy (1890). Later Tomes (1891), Wallace (1911, 
1927), Chapman (1915), and Colyer (1920) reported similar serial measure- 
ments of arch widths. 


This manuscript won second prize in the 1949 prize essay contest of the American 
Associrstion of Orthodontists. 
This thesis was submitted in partial fulfillment of the requirements for the degree of 
season of Science in Orthodontics in the Graduate School of the University of Illinois in 
. The author is assistant professor and acting head of the Department of Orthodontics 
the University of Oregon Dental School: 
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CHANGES IN WIDTH DIMENSIONS DURING HUMAN GROWTH 


In 1921 Franke measured 1,200 skulls and 150 models of jaws and published 
a quite complete study of jaw widths during growth. 

Lewis and Lehman (1929) and Goldstein and Stanton (1935) made arch 
width measurements on large numbers of children with deciduous dentitions. 
Goldstein and Stanton (1937) followed up their previous study by relating their 
norms to cases exhibiting malocclusion. 

Cohen (1940) reported on a longitudinal study of 28 children in which 
study casts were taken annually from 314 years to 13% years. 

Studying skulls at the United States National Museum, Connolly (1928) 
found there was much variability in the breadth of the alveolar arches of 
various individuals, but that the averages for different races approximated 
each other closely in the corresponding age groups. 

At the same time that width measurements of dental arches were being 
taken by the men just mentioned, others were taking width measurements of 
the face in general. In some eases these studies included measurements of the 
teeth. By taking measurements on skulls of ancient groups, it was found that 
the pattern of growth was the same and that the absolute sizes did not differ 
appreciably from normal growth in modern children. This fact was supported 
by the work of Krogman (1938), using skulls of children of ancient Iran 
dating to about 3000-2000 B.C., Hellman (1927) working on American Indian 
skulls dating back more than 2000 years, and Rittershofer (1937) studying 
Filipino skulls dating to the ninth or tenth century. 

Growth of various facial widths during the prenatal period was studied by 
Seammon and Caulkins (1929). . 

The following authors presented tables giving mean facial widths at 
various ages: West (1894), Hellman (1932), Fleming (1933), Goldstein (1936), 
and Davenport (1940). 

The work of Smyth and Young (1932) deserves special attention, because 
they took measurements similar to those used in this study. They made a cross- 
sectional study of English children with normal occlusion from 2 to 14 years 
of age. They took measurements of facial widths and also measured width 
between the first premolars and the first molars. 

All of the authors who have reported on more than two or three cases have 
handled their data as though it were cross-sectional except Davenport (1940), 
although several of the men obtained their raw findings from longitudinal 
growth series. Shuttleworth (1937) gave a good review on the handling of 
growth data. He said that longitudinal data have no advantage over cross- 
sectional data for determining average size. 


The multitude of longitudinal studies which have yielded only cross sectional 
findings suggest that this faith has been degenerating to the level of pure dogma. 


But he also stated that if the pattern of growth was essentially the same 
it would take only 10 or 20 cases studied longitudinally to determine that pat- 
tern. The advantage of longitudinal investigation is largely lost unless emphasis 
is placed on the individual, i.e., on the range of variation within the sample 
and on the growth behavior of dissimilar patterns. 


~ 


678 GUY A. WOODS, JR. 


Il. 


METHOD AND MATERIAL 


The method employed in this study, namely, serial cephalometric roent- 
genography, has been described many times previously. Briefly stated, the 
technique allows of the taking of frontal and lateral head roentgenograms 
which are exactly comparable to those taken of the same individual at other 
times. This is accomplished by maintaining a constant tube-patient-film relation- 
ship at all times. Frontal and lateral exposures are made in succession without 
permitting any movement of the head between exposures. 


Fig. 1. 


For the purpose of this study the corresponding lateral and frontal films 
were mounted on a transilluminated drafting board. The frontal film was 
placed to the left and, with a T-square, the right and left cephalometric porions 
were registered on a straight horizontal line and the film taped down. The 
lateral film was then placed to the right of the frontal with porion on a pro- 
jection of the same line. The lateral cephalometric x-ray was rotated so that a 
projection of the tip of the upper central incisor on the lateral film would pass 
through the tip of the upper central incisor on the frontal film, after which the 
lateral film was securely taped down. The films were mounted in this fashion 
in order that points in the face could be projected from one film to the other 
or to a third plane of space according to accepted principles of drafting. 
Finally, a piece of Traceofilm paper was fastened over both films, the films were 
traced with a sharp pencil as in Fig. 1, and certain lines constructed. These 
will be described later. 

The great majority of previous studies have employed the lateral film ex- 
clusively because it has not been possible to correct distortion in the frontal 
view until recently. A leaded aluminum millimeter seale placed at the mid- 
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sagittal plane when the exposure is made makes correction of the lateral film 
a simple matter because its image on the film is enlarged to the same degree as 
midline structures. Bilateral structures are reduced to the values of midline 
structures by halving the difference between them. 

The correction of the frontal film poses difficulties not present in the lateral 
film. In this view the porionic¢ axis is the base plane and it is always five feet 
from the anode. An object such as, for example, the upper canine is closer to 
the film surface than is the zygomatic arch. Therefore, the distance between 
the canines is enlarged less than that between the zygomatic arches. Further 
than this, as anteroposterior growth proceeds, the film surface is at a constantly 
increasing distance from the porionic plane, and hence even those parts that 
are not increasing in width throw larger shadows on the film. Thus there are 
found to be two variables in the frontal film that cannot be corrected by the 
same means as those employed for the lateral film. 


DIAGRAMATIC REPRESENTATION OF WYLIE COMPENSATOR 


Fig. 2. 


Wylie and Elsasser (1948) recently developed a cephalometric compensator 
to correct the errors in measurements on the frontal film (Fig. 2). The ecom- 
pensator is a piece of lucite with three straight sides forming three sides of a 
rectangle. Two lines perpendicular to each other and to the edges of the 
board are engraved on the lucite, crossing just below its center. The fourth 
side is an are of a circle concentric to one with a five-foot radius which passes 
through the intersection of the two lines previously mentioned. This point 
represents the intersection of the midsagittal and porionic planes of the head 
and the point of intersection of the lateral and frontal axis rays. A slider 
similar to a T-square but with its bearing edge cut to form an are of the same 
size fits this side. The edges of the slider form radii of a five-foot cirele when 
the slider is held firmly against the are on the compensator. Because the 
cephalometric x-rays are taken at a five-foot distance from x-ray tube to porionic 
axis, the side of the slider on the compensator (Fig. 3), placed at any anatomical 
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landmark, represents the path followed by the roentgen rays going through that 
part. 

To correct measurements on the frontal cephalometric film, it is necessary 
to trace both the frontal and lateral films, because only from the lateral film is 
it possible to measure the distances between the transporionie axis and the 
various facial landmarks. It will be recalled that in the making of the two 
exposures in the Broadbent-Bolton apparatus, the patient’s head is oriented in 
the Frankfort horizontal position and that the axis rays of the two tubes 
travel in this plane. When the films are placed on the tracing table they are 
both oriented to a common Frankfort plane and this becomes the plane of 
reference for both films. To measure the distance between any landmark and 
the frontal plane traveling through porion, it is only necessary to erect a per- 
pendicular from such a landmark to the Frankfort plane and measure from the 
point of intersection to porion with a correctional seale (see Fig. 1). 


om. 


Fig. 3. 


The technique of making corrections of frontal measurements is as follows: 
On another piece of tracing paper a straight line is drawn dividing it into two 
equal parts (Fig. 4, A). This paper is to be thought of as representing the 
Frankfort plane and the line as the intersection of the midsagittal plane. A 
point on this line is arbitrarily selected as porion, and the distance. from porion 
to the frontal film (as recorded directly from the cephalometer when the picture 
was taken) is laid off on this line. The line is then superimposed over the 
Frankfort horizontal line on the lateral film tracing, and the porion points are 
made to coincide. The points representing the projections to Frankfort hori- 
zontal are transferred to the second paper and it is from these that the measure- 
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ments will be taken. This paper is now taken to the cephalometric compensator 
and taped down in such a manner that the line coincides with the vertical line 
of the compensator and the point representing porion on the paper registers 
exactly over the intersection of the two engraved lines on the lucite. With a 
T-square, a line is drawn through the point representing the film. Lines are 
similarly drawn through the various points that have been previously trans- 
ferred to this line (Fig. 4, B). 


STEPS INVOLVED "IN CORRECTING MEASUREMENTS TAKEN FROM 
FRONTAL FILM 


The tracing paper is now removed from the compensator and the various 
widths are read from the original tracing and laid off on the line representing 
the film. This is done by placing the film line between various widths, main- 
taining the vertical registration of line with the midsagittal plane. This paper 
is then placed on the cephalometric compensator as before. With the slider, a 
line is drawn from each of the points on the film line to its corresponding trans- 
verse line, previously layed off (Fig. 4, C). True widths are now determined 
by measuring the distance between the right and left intersections of a given 
character. 

For the purpose of this study the upper and lower permanent canines and 
the upper and lower permanent first molars were located on both lateral and 
frontal x-rays. The gonial region of the mandible was traced and the actual 
gonion located on the frontal film and transferred to the lateral film. The cross 
section of the zygoma was located on the frontal film, but in the lateral film it 

ras impossible to tell which was the widest point of the zygoma. Consequently, 
the projection at the junction of the anterior root with the zygomatic process, 
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which acts as an attachment for the temporomandibular ligament, was arbi- 
trarily selected. Wherever the right and left objects were seen on the lateral 
film a mean point between the two was selected. The widest point of the teeth 
on the lateral film was chosen as the mean point between the mesial and distal 
surfaces. On the frontal film the widest point of the crowns of the teeth, 
wherever found, was used. 

The method was checked for accuracy in the following manner: Ten 
skulls were oriented in the Broadbent-Bolton cephalometer and lateral and 
frontal cephalometric x-rays obtained. Each pair of roentgenograms was then 
traced in the usual manner and the measurements were corrected, as described 
previously, with the cephalometric compensator and recorded. These measure- 
ments were laid aside and the same measurements were taken directly from 
the skulls with head spanning dividers. Certain measurements taken at the 
beginning of the study revealed inaccuracies too large to be acceptable, and 
these were eliminated. The comparison of the measurements finally used as 
revealed by the two methods is shown in Table I. Measurements were made of 
all dimensions on two separate occasions and these are listed under A and B. 
The original measurements (A) showed rather large differences at times, but 
these were of a distinctly random character and indicated a lack of precision 
on the part of the investigator. The second measurements (B), taken with 
greater attention to accuracy, failed to show marked differences. 

The material consisted of lateral and frontal x-rays of 28 individuals, 14 
male patients and 14 female patients, beginning at about 3 years of age, taken 


semiannually up to 5 years and annually thereafter to 15 years. Twenty-five 
of the patients had normal occlusion or untreated Class I malocclusion; one 
case was an untreated Class II malocclusion; one case, an untreated Class III 
malocclusion ; and one was a case of treated Class I malocclusion. 


Ill. FINDINGS 


The raw data upon which this study is based are exhibited in Tables II to 
VII. The measurements are recorded for each individual at each age period. 
A few films were missing from the various series, and consequentiy those spaces 
were left blank. The first 14 were male patients; the last 14 were female patients. 
The pattern of growth in the areas studied was shown to be uniform, although 
absolute sizes varied considerably. 

Table VIII shows the mean facial measurements for each age, and it will 
be noted that the mean measurements for the two dimensions studied are smaller 
in the female patient than in the male patient. Exceptions are found, however, 
in Case 2629 (female) which is one of the largest in all measurements; and in 
Case 2005 (male) which is considerably below the mean measurement of the 
female in most respects. 

Bizygomatie width (Fig. 5) increases at the slowly decreasing rate charac- 
teristic of other facial dimensions. The bizygomatie width in girls follows a 
course similar to that of the boys, except that it is smaller. Beginning between 
the tenth and eleventh years, it increases slightly so that it approaches the male 
level until the thirteenth year, when the male once more goes ahead. This is 
probably due to the difference in onset of adolescence. 


: 1 
tf 
‘ 
ce 
red Se 
— 
4 
>. 
F 
a 
ha 
° 
ES 
| 
‘ 
— - 
— 


GROWTH 


HUMAN 


Z, 
— 
=) 
a 
Z 
a 
x 
=) 


ols 


Cts 


O'FS 


0'9G 
O'9G 


OFS 


0'9% 


OES 


0'6E 
0'6E 


OOF 


O'FE 


= 


Vv 


HLGIM ‘IVSVN 


OSS 


O'S¢ 


OFS 


O'FS 


Ga 


O'F9 


a 


9\9 


U'FS 


0°88 


C08 O'6L 
OSS 


OSS 
OSS 


0°88 


O16 


0°66 


C16 
O'OOT 


0'88 


O16 0°36 


0°68 


C06 


O'OOT 
O'FOL 


a 


Cull 


OFOL 


OFOL 
o'col 


C6LL 


"Sol 


C'GG 


| 


Cell 


OLLV WODAZI4 


Css 


O'F6 


0°68 
0°06 


OLOr 
OLOL 


OLOL 
Oo LOL 


O'SS8 


O6L 


O'FOL 


a 


C18 
C06 


CSS 


C08 


OFOl 
O90! 


‘"IVINODIA 


O88 


OTOL 


O'SOL 
O'GOL 


OLOL 


O86 
0°66 


0°S6 


C16 


V WId 


£66 


OTOL 


O'SOL 


0'L6 
C86 


40, usued 

OT “ON 
10, 

6 “ON 

8 “ON 

LON 
10; esued 
pool] 

9 “ON 


poy 

¢ ‘ON 
10; esued 
T 

FON 
40; esued 

€ ‘ON 
poly 

ON 

LON 


TIONS 


YOLVSNAMWOD ATIAM HLIAY ONV AO NOSTYVA NOD 


| 
| oo oo oo os oc 
| on 2 oo 
| 
| 
| 
| | 19:10 
‘| aD LL 
| - 
| — — 
++ 
| | 
| 
| | 
as LL 
| | 
all | no 
| aS aS 
Yor ow oc 
< oc oF 
| aS DD as 
| 


O9IL OSIL OSIL SOIT OSOL O90T OFOL OTOL O66 C86 0'L6 
CPrIL OLIL OLOL O'COT OFOL OSOL OBOL SIOL OOOT 096 LOFZ 
COIL OFIT OSIT SILL O80L O'90L OCOL OTOL STOLL 0°86 OL6 O'F6 0°36 9I6L 
COIL O'SIL OSIL SOIL O6GOL SLOT COIL OOTT O'90L OTOL 0°96 LSZI 
OSZI GEZI OLIL O'STL OLOL OFOL OOOL 0216 
SGIZI OLIT OIL SLIT OOLL O60T SLOT Ceol 
OSIL CIIt LoL OLOL SPOT OFOL OBZOL $66 G66 
OOZLE O6IL OSIL OLIT OFIL OBIE O6OL CSOL OLOL ROL O'ZOT OTOL SOOT 086 LOSZ 
O'OZE OSIT OSIL OOILT OFIL CZIL O9OL OFOL OFOL O'8OL rae 
GIT SOIT OTIL OLOL OFOT O66 O16 0°96 C00Z 
O'9ZL OSIT OSIT CEIl OTIL gor OSOL OFOL Itz 
OLIT OSIL GIT Ott OOTL OLOT Ogot OZOL OBOL OTOL 16L2 
 GSZI OZZI OTZE OGIT SLIT OSIT OFPIL CZIL SOIL OSOL OLOL OFOL 0L0Z 
OSZL OLIT OLIT OIL CIIL OTILT O80T OLOL O'OOT 
OOIL OFTL OIL COIL OTIL OLOL O9OT 6402 
0/0/91 0/0/SL 0/0/EL 0/0/21 0/0/1L 0/0/0L 0/0/6 0/0/8 0/0/L 0/0/9 0/0/¢ 0/9/¢ 0/0/% 0/9/8 0/0/€ 0/9/36 
Zz 


: 
>. 
— 
— 
— 
fhe 
t 
> 
— 
+ 
| 
| 
— - | 
i > 
| 
— 
— 
* 


GROWTH 


HUMAN 


=NSIONS DURIN( 


WIDTH DIM 


CHANGES IN 


0°88 Ces OLS C08 OSL Ctl CSL O'OL 

O36 O16 C16 C06 OLS ccs OLL Cel LOES 

O16 C06 0°06 O'98 0°98 OSS Css C6L OSL COL LOGS 

O'E8 0°08 C’6L OOL OEl OSL CSL 0°69 0°99 

C06 C68 CEs 0°08 OLL OSL Cl O'OL 0°69 

Ors CSL OTL OSL C69 S"89 0°99 C002 

OL6 C68 OLS O'6L CLL ORL C69 ta 

C16 Ces O'GS OLS Ctl OGL OTL OTL CSL C062 

0°96 O'F6 C68 O'L8 O'L8 Ces 0°08 OLS 0'6L CLL OL 

O18 0°98 Ces CIs CLL Ctl OSL OTL OLO0Z 

O16 O'S8 OFL OSL Cl 0°69 0°89 0°99 C8ZZ 

0°96 C06 0'98 0°28 O'6L OSL 
C96 C36 0°06 OFS O18 0°08 OSL OSL 

C18 ("ZR OTs C’6L CPL OTL O'R9 ZE6I 
0/0/9L 0/0/SL 0/0/#L 0/0/EL 0/0/21 0/0/1L 0/0/01 0/0/6 =0/0/8 0/0/L 0/0/9 0/0/E 0/9/# 0/0/# 0/9/8 0/0/E 0/9/42 


HIGIM ‘IVINODIG] NI SAONVHD ADV 


‘TIT 


| | | 
| | 
| | 
| | 
= | 


0% 0% CLE OLE Ce CGE OLE 6396 

Ore OF cee cog oe coe OTE 0°83 

cee ose OTE ose OTE ose STE 

OLE SLE Cle ose ee cite £861 

OLE O98 cce Ole $63 ose $02 063 

Ose cee 0°88 ose cee Ore OTF 

ose SE ote oe Ore Ose STE E81 

oss SLE ose cre ore OT C063 

Oss GLE cee oe oes Ore OF Ore GSE 

Sse O' FE ose OLE 0'98 OF Ore OBE 

ote 063 SI¢ ose OFF ose O0'08 

cre cre O'FE Ose OTS $6 coe 0°62 
0/0/91 0/0/SL 0/0/#10/0/t 0/0/%t 0/0/Tt 0/0/0T 0/0/6 0/0/8 0/0/L 0/0/9 0/0/E 0/9/% 0/0/% 0/9/& 0/0/& 0/9/% 
ao 


4 686 
4 | 
| 
| 
| 
| 
| 
be 
| 
| 
~ 
7 | 
| 
| 
4 
| 
| 
| 
' 
| 
| 
| | 
| 
. | | 
| 
| 
| | 


Cle Cle Cle COE ole OTE OBE OSE 629% 
0°62 CFS OLS ooe OTE Cle COE ES6L 
0°63 0°62 0°62 0°63 0°63 ; 0°63 
cle Ce Cte Cg Cee C83 Css OTE LE6L 
0°62 OLS OLS Ore OFF 98 
0°63 0°62 COE OTE OSE CSE 
CSE 0°62 0°62 0°62 CSE GSE 
OTE 0°62 0°83 0°64 COE OTE OTE OTE 


GROWTH 


HUMAN 


Zz 
— 
a 


{SIONS 


44 


WIDTH DIM 


IN 


D/0/9t 0/0/8t 0/0/8t 0/0/21 0/0/1t 0/0/01 0/0/6 0/0/8 0/0/L 0/0/9 0/0/8 0/9/F 0/0/¢ 0/9/& 0/0/@ 0/9/e 
adv 


HIGIM YIMO'T NI SAONVHD ‘A 


CHANGE 


| 
| 4 
| 
| 
| 
| | 
| 
| 
| 
| 
t 


ocs 6S 
oss 


629% 
LOFZ 

0/0/91 0/0/EL_ 0/0/#L 0/0/EL 0/0/2L =0/0/0T 0/0/6 0/0/8 0/0/L 0/0/9 0/0/S 0/9/% 0/0/t 0/9/¢ 0/0/g 0/9/% 
Gov 


19 19 1910 
ooo 


4 
=) 


HIAIM NI S@ONVHD ADV ‘IA 


>. 
688 
| | 
»* | 
| 
| 
| 
4 
| 
1] 
| 
>. 
| 
7 | 
4 
4 
| 
: | 
ad 
| | 
| | 


ors og 


0'09 Cr 0°99 629% 


= Ga 
T6L6 


1D 19 


© 


219 


> iD t= OD 


~ 
> 


ID 1 
cocoon 


coonwnor 


9 
om 


= 


~ 


0/0/91 0/0/St 0/0/6 0/0/8 0/0/L 0/0/9 0/0/¢ 


0/9/* 0/0/* 0/9/@ 0/0/¢ 
aDV 


Z 
=) 
g 
=) 
a 
Z 
77) 
Z 
x 
a 
e 
Z 
Z 
< 


19 
| 
| 
| | 
| | 
| | 
| 
| 
il 
4 
| 


690 GUY A. WOODS, JR. 


In this sample the mean bigonial widths (Fig. 5) increased in a similar 
manner, but the female remained proportional to the male until the age of 12, 
when the male values rose. 


TABLE VIII. AGE CHANGES IN FACIAL WIDTH 


FEMALE MALE FEMALE 

MEAN vG MEAN RANGE MEAN RANGE MEAN 

101.15 2 98.25 11 70.95 68.89 

102.88 101.07 { 72.50 70.57 

104.54 102.06 73.29 8 71.89 

105.73 103.54 74.75 73.16 

107.17 103.89 3. 76.35 74.00 

109.07 105.57 77.71 75.23 
110.46 et 107.7! 79.60 77.28 
112.21 : 109.35 5 81.64 J 79.32 
9- 113.17 110.79 , 83.17 80.64 
10-0-0 115.38 112.64 : 84.57 B 82.14 
11-0-0 116.78 ¥ 114.92 85.82 3.65 
12-0-0 118.14 { 117.25 87.03 
13-0-0 119.96 2 117.66 88.53 
14-0-0 122.22 { 119.53 5 92.13 
15-0-0 124.70 J 120.58 ; 93.25 


Table IX indicates that the mean distance between the upper canines 
increases until the age of 7, decreases from then to the age of 10, increases 
rapidly until the age of 12 or 13, and thereafter increases slowly. The width at 
the age of 15 is considerably more than at the age of 3. 


TABLE IX. AGE CHANGES IN INTERCANINE WIDTH 


UPPER ‘LOWER 
FEMALE FEMALE 


MEAN RANGE | MEAN RANGE |_ “RANGE MEAN RANGE 


30.15 J 29.71 6.5 
32.34 31.75 30.84 29.92 6 
32.29 32 30.83 29.92 6.2 
33.08 7 32.33 3 30.87 29.79 6.2 
34.25 33. 30.82 29 89 6. 
34.53 - 33.76 30.50 29.0 
35.14 33.8: 29.82 28.0 
35.03 33.2 28.75 26.85 
34.10 32.92 28.28 27.10 
33.88 33. 29.57 28.39 
35.80 29.71 
33 30.64 
37.58 30.75 
38.03 31.27 
28.29 ; 31.04 


or 


The mean distance between the lower canines remains constant until the 
age of 6, after which it decreases until the age of 9. It then gradually increases 
until the fifteenth year, when it slightly exceeds that at the third year. The 
decrease prior to eruption occurs at an earlier age and is more pronounced than 
in the upper canines. Individuals occasionally exhibit larger measurements at 
the age of 3 than at the age of 15 (Cases 2035 and 2507). In some eases the 
6-9 decrease is more pronounced than in the mean, but all cases showed some 
decrease prior to eruption. 
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AGE CHANGES IN MEAN FACIAL WIDTH 


Bizygomatic 


AGE CHANGES IN MEAN FEMALE WIDTHS 
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Fig. 6.—3, Upper cuspid ; “3. lower cuspid; 6, upper first molar; 6, lower first molar; G, 


gonion; Z, zygoma. 
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Table X indicates that the mean distance between the upper first molars 
increases fairly rapidly until eruption, after which it slows perceptibly. 

The distance between the lower molars decreases until the teeth come into 
occlusion. After this it may increase, decrease, or remain stationary. In this 
sample the mean widths decreased slightly in the female and increased slightly 
in the male. 

The mean pattern of the various facial widths in the female is summarized 
in Fig. 6. 


TABLE X. AGE CHANGES IN First MoLAR WIDTH 


| ; UPPER LOWER 


MALE FEMALE MALE FEMALE 


iE MEAN RANGE MEAN RANGE MEAN RANGE MEAN RANGE 
51.15 49.32 10 - 63.30 10 62.07 
51.69 50.07 63.07 61.85 
52.08 50.71 62.08 5 60.85 
52.57 51.12 61.25 60.12 
52.64 51.28 60.60 ii 58.78 
53.14 52.07 57.35 : 56.07 
54.39 53.32 55.75 54.03 
55.46 53.96 54.85 53.64 
55.67 54.28 j 54.78 53.78 
56.11 54.75 54.92 53.53 
56.17 55.15 54.89 
56.53 55.25 55.28 
56.75 55.20 55.14 
57.59 55.86 
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55.79 55.16 
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IV. DISCUSSION 

To the best of our knowledge this study represents the first attempt to 
examine quantitatively the changes that occur in the width dimensions of the 
dental arches throughout the entire eruption period. A number of investigators 
have published findings made directly on the teeth subsequent to their appear- 
ance in the mouth, and Broadbent has employed animated cinemagraphic 
methods based on serial x-rays to illustrate the paths of eruption of various 
teeth. Until the introduction of the Wylie compensator it has been impossible 
to measure accurately from frontal cephalometric roentgenograms, and hence 
the behavior of the teeth prior to their appearance in the mouth has been a 
matter of speculation. 

Such measurements as bizygomatic and bigonial widths have been made 
by a number of investigators. Some of these have been conducted on skull 
collections and have resulted in the establishment of a series of norms represent- 
ing the various stages of growth. Although the direct measurement of bones 
is the most accurate method at the disposal of the investigator, a cross-sectional 
method can yield only mean values and the peculiarities of individual patterns 
are completely missed. 

Direct measurement of the living head during the growth period has the 
advantage of permitting the study of the individual and hence reveals any 
peculiarities and variations. But such direct measurement has the disadvantage 
of the error introduced by measuring through the overlying soft tissues. Serial 
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roentgenology eliminates the disadvantages of both methods provided satis- 
factory correction is made of the measurements taken in this manner. In ad- 
dition to this, it is the only method that permits the scrutiny of the teeth prior 
to their appearance in the mouth. 

Tables XI to XIV compare the results of this study with those obtained by 
others. Because the material for each study was obtained differently, they 
should be considered separately. West (1894) obtained his data from a study 
of 1,500 boys and 1,300 girls of the following races: 66 per cent American, 20 
per cent Irish, 7 per cent English, 6 per cent other European. These he divided 
into age categories and arrived at a mean for each age. Goldstein (1936) took 
measurements of 500 Jewish boys biennially and stated his results as a series 
of means. Smyth and Young (1932) took a sample of 100 children aged 2 to 
5 from a welfare clinie in London. They presented all types of occlusion and 
the subjects were about equally divided as to age and sex. Another sample 
consisted of 1,200 children with normal occlusion attending London County 
Council schools. They were about equally divided between relatively good and 
poor schools. The ages of these individuals ranged from 8 to 14, and they were 
of both sexes. Again the results were stated in terms of a mean for each age. 
Fleming (1933) measured a group of mixed Welsh and English children. There 
were 2,219 boys and 2,073 girls studied with a total of 6,395 observations on the 
boys and 6,221 observations on the girls. Although this was, in part, a serial 
study, the results were given in a group of means. Hellman (1932) reported 
on serial measurements of patients in his orthodontic practice; 526 were males 
and 670 were females. His results were stated in terms of dental age and were 
then tabulated in ‘‘average chronologic age’’ categories. Again the results were 
stated in terms of averages for the various stages. Davenport took serial 
measurements of 10 normal children aged 3 to 6 from a children’s home, 100 
boys and 50 girls aged 5 to 15 from a Brooklyn orphan asylum, and 250 boys 
and girls aged 5 to 20 from a feeble-minded home. This study was more truly 
of a longitudinal nature than those previously mentioned, and Davenport com- 
pared the behavior of the individuals against that of the mean and against 
other individuals. 

A scrutiny of Tables XI and XII, which compare the values published by 
others with those resulting from this study, reveals that the corrected frontal 
x-rays consistently yield lower values. Davenport stated that he believed a 
correction of 10 mm. was proper for bigonial width taken on the living. When 
this correction was made, Davenport’s values and those of Smyth and Young 
corresponded closely to those of the prsent study. Similarly corrected values 
fell midway between those of Fleming and Hellman. 

A discrepancy was noted between our curve and that of Davenport prior 
to the 6-year level. The reason for this difference may well lie in the fact that 
Davenport’s principal sample started at 5 years. To include the period before 
this he selected 10 normal children from a children’s home and took serial 
measurements of them from the third to the sixth year. On such a small sample 
there could well be a significant difference between the mean of the two groups. 
Indeed, one individual in our group (Case 2462), female, yielded values cor- 
responding closely to his. 
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The differences in the values obtained for bizygomatic measurements in 
this study and those obtained by others are similar in kind to those of bigonial 
measurements. However, less correction (6 mm.) is needed in this area because 
of the difference in thickness of the soft tissue covering. With this amount of 
correction the curve derived from the x-ray measurements agrees closely with 
all other studies save that of Goldstein which is high in all of its values. No 
explanation of this difference is available except that he had a relatively pure 
sample upon which to work. 

Tables XIII and XIV compare the width of the denture at the first perma- 
nent molar published by others with that resulting from this study. Franke 
(1921) used 1,200 skulls and 150 casts of abnormal jaws. He measured the 
distance on the bone between the mid-points of the arch at the middle of the 
first molar sockets. He divided these into age categories and arrived at a mean 
for each age. Smyth and Young (1932) used the same material and handled it 
in the same manner that was described with the facial widths. Zsigmondy 
(1890) took serial measurements of one individual. Wallace (1927) prescnted 
serial measurements of his son. Goldstein (1935) took casts of 546 sets of 
dentures from 300 middle class children with normal and abnormal dentures. 
The number of cases that figured in his mean ranged from 1 to 59 with the 
ages of 6, 7, 8, and 9 having more than 36 eases each. Cohen (1940) made a 
longitudinal study of 28 children, 15 boys and 13 girls, from 3% to 1314 years 
of age. The individuals selected were fairly representative of the population 
of Minneapolis. He arrived at a mean width at each age, and compared an 
individual with this mean. 

The upper first molar widths (Table XIII) increase after the eruption of 
the teeth by 1 or 2 mm. This is reported constantly by all authors, although 
the actual size varies considerably because of the selection of different points 
on the teeth for measurement. 

The pattern of lower first molar widths (Table XIV) after eruption is not 
as uniform as the upper. Some men have shown an increase, others a decrease, 
and others have found no change in width after eruption. In this study mean 
measurements show about 0.5 mm. increase in width in males and a similar 
amount of decrease in females after the age of 8. Smyth and Young showed 
a mean increase of about 1 mm. in both sexes, although a graph of one case was 
presented in which the width decreased. Goldstein’s mean also showed 0.5 mm. 
increase. Zsigmondy’s one case showed no change in width. Wallace’s one 
ease showed almost a millimeter decrease in width after the age of 8. 


CONCLUSIONS 


1. It is possible, with the aid of the Wylie compensator, to make accurate 
measurements from frontal cephalometric roentgenograms, provided the land- 
mark to be measured can be located in both the frontal and lateral films. 
Measurements thus obtained compare favorably with the same measurements 
taken directly from living individuals or from plaster casts of the mouth. 

2. Bizygomatice width increases steadily from the ages of 3 to 15. 

3. Bigonial width increases steadily from the ages of 3 to 15. 
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4. The upper intercanine width increases gradually during the growth 
period except for a decrease between the ages of 7 and 12. 

5. The lower intereanine width remains about the same during the ages 
of 3 to 15, except for a decrease in width between the ages of 6 and 11. 


6. The width between upper first molars increases until these teeth come 
into occlusion and then continues to increase at a much slower rate. 

7. The width between lower first molars decreases gradually until these 
teeth come into occlusion. After this, width increases remains constant, or 
decreases, in different cases. 


8. The principal sex difference found in this study was one of absolute 
size, the female being slightly smaller than the male in all dimensions. 


REFERENCES 


Adams, J. W.: Correction of Error in Cephalometric Roentgenograms, Angle Orthodontist 
10: 3-13, 1940. 

Brash, J. C.: The Growth of the Alveolar Bone and Its Relation to the Movements of the 
Teeth, Including Eruption, Int. J. OrRTHODONTIA 14: 196-223, 283-293, 398-405, 
487-504, 1928. 

Broadbent, B. H.: A New X-ray Technique and Its Application to Orthodontia, Angle 
Orthodontist 1: 45-66, 1931. 

Brodie, Allen G.: On the Growth Pattern of the Human Head From the Third Month of 
Life to the Eighth Year of Life, Am. J. Anat. 68: 209-262, 1941. 

Chapman, Harold: A Case of Normal Development, D. Record 35: 111-112, 1915. 

Cohen, Joseph T.: Growth and Development of the Dental Arches in Children, J. Am. Dent. 
A. 27: 1250-1260, 1940. 

Colyer, J. F.: Abnormalities in Position of the Teeth, D. Record 34: 85-116, 1914. 

Colyer, J. F.: A Note on the Changes in the Dental Arch During Childhood, D. Record 40: 
278-281, 1920. 

Connolly, C. J.: Growth of the Face in Different Races, Am. J. Phys. Anthropol. 12: 
197-206, 1928. 

Davenport, Charles B.: Postnatal Growth of the Head, Proc. Am. Phil. Soc. 83: 1-215, 1940. 

Fleming, R. M.: A Study of Growth and Development, Observations in Successive Years on 
the Same Children, Medical Research Council, Special Report Series, No. 190, 1933. 

Franke, Gustav: Ueber Wachstum und Verbindung des Kiefers und der Nasenscheidewand, 
auf Grund vergleichender Kiefermessungen und experimenteller Untersuchungen 
iiber Knochenwachstum, Ztschr. f. Laryngologie, 10: 187-391, 1921. 

Goldstein, Marcus 8., and Stanton, Frederick L.: Changes in Dimensions and Form of the 
Dental Arches With Age, Int. J. ORTHODONTIA 21: 357-380, 1935. 

Goldstein, Marcus 8., and Stanton, Frederick L.: Facial Growth in Relation to Dental 
Occlusion, INT. J. ORTHODONTIA 23: 879-892, 1937. 

Goldstein, Marcus S.: Changes in Dimensions and Form of the Face and Head With Age, 
Am. J. Phys. Anthropol. 22: 37-89, 1936. 

Hellman, Milo: Changes in the Human Face Brought About by Development, Int. J. 
ORTHODONTIA 13: 475-516, 1927. 

Hellman, Milo: An Introduction to Growth of the Human Face From Infancy to Adulthood, 
Int. J. ORTHODONTIA 18: 777-798, 1932. 

Hoffman, M. M., and Schour, I.: Quantitative Studies in the Development of the Rat Molar. 
II. Alveolar Bone, Cementum, and Eruption, AM. J. ORTHODONTICS AND ORAL SURG. 
26: 854-874, 1940. 

Hunter, John: Treatise on the Natural History and Diseases of the Human Teeth, ed. 2, 
London, 1778, J. Johnson. 

Keith, Sir Arthur, and Campion, George G.: A Contribution to the Mechanism of Growth 
of the Human Face, INT. J. ORTHODONTIA 8: 607-633, 1922. 

Krogman, W. M.: Dental Arch Form and Facial Growth Pattern in Healthy Children From 
Prehistoric Populations, J. Am. Dent. A. 25: 1278-1289, 1938. 

Lewis, Samuel J., and Lehman, Ira A.: Observation of Growth Changes of the Teeth and 
Dental Arches, Dental Cosmos 71: 480-499, 1929. 

Rittershofer, L. F.: A Study of Dimensional Changes During Growth and Development 
of the Face, INtT. J. ORTHODONTIA 23: 462-481, 1937. 

Scammon, R. E., and Calkins, L. A.: Growth in the Fetal Period, Minneapolis, 1929, Uni- 

versity of Minnesota Press. 


| 
. 


700 GUY A. WOODS, JR. 


Shuttleworth, F. K.: Sexual Maturation and the Physical Growth of Girls Age Six to Nine- 
teen, Monograph, Society Research in Child Developments, Vol. 2, No. 5, Washington, 
D. C., 1937, National Research Council. 

Smyth, ” = Young, M.: Facial Growth in Children, London, 1932, Medical Research 

ouncil. 

Tomes, C. 8.: Studies on the Growth of the Jaws, Tr. Odontol. Soc. of Great Britain, 24: 
143-158, 1891. 

Tomes, C.: A System of Dental Surgery, London, 1859, John Churchill. 

Wallace, J. Sim: A Note on the Normal Development of the Jaws, D. Record 31: 216-217, 
1911. 

Wallace, J. Sim: Variations in the Form of the Jaws, New York, 1927, William Wood & 
Company, p. 265. 

West, G. M.: Anthropometrische Untersuchungen iiber die Schulkinder in Worcester, Mass. 
Amerika, Arch. f. Anthropol. 22: 13-48, 1894. 

Wylie, Wendell L., and Elsasser, W. A.: Undistorted Vertical Projection of the Head From 
Lateral and Posteroanterior Roentgenograms, Am. J. Roentgenol. 60: 414-417, 1948. 

Zsigmondy, O.: Ueber die Veriinderungen des Zahnbogens bei der zweiten Dentition, Arch. 
f. Anat. u. Physiol., pp. 367-389, 1890. 


* 
i 
4 
wy 
‘ 
3 
4 
4 
ie 
i 
j 
” 
« 
. 


DENTAL CEMENT: A STUDY OF ITS PROPERTY OF ADHESION 


Berkson, B.S.D., D.D.S., M.S.D., CHampaten, ILL. 


INTRODUCTION 


ENTAL cement is of major importance in the practice of orthodontics. It 
is used more extensively by the orthodontist than by his colleagues, and 
he relies more on its performance than they. He is forced to place thin, 
narrow, mechanically weak bands on teeth without altering the shape of the 
teeth. This procedure is a handicap in obtaining retention of these bands. No 
matter how skillfully an orthodontic band may be shaped, it will not keep its 
retention on a tooth throughout functional use without the aid of cement. 

This statement is not intended to minimize the importance of proper band 
construction. Cements being what they are, band construction is a far greater 
factor than cement in band retention. Besides the role cement plays in attach- 
ing bands to teeth, the orthodontist calls upon it to protect the tooth under the 
band from earies. 

For these reasons, the chemical and physical properties of dental cement 
are of prime interest in the practice of orthodontics. These properties, solubility, 
volumetric changes, crushing strength, adhesion, translucency, and setting time, 
have been extensively studied, some more than others. This report is concerned 
only with the property of adhesion. 


REVIEW OF THE LITERATURE 


A search of the literature reveals that there has been but little investigation 
of the adhesive property of dental cement. This is rather surprising, since 
adhesive tests are quite simple to perform. 

In a package library of thirty-two articles concerned with the properties 
of dental cements, compiled by the Library Bureau of the American Dental 
Association, only three articles mentioned adhesion.*:*»* In only one of these 
articles was there a report made of an investigation of the adhesiveness of a 
dental cement. Textbooks mention the subject in discussions of ideal properties 
of materials for dental use. But nowhere was the writer able to find a report 
of the numerical values of dental cement adhesion. 

Paffenbarger et al.* reported some experiments on adhesion and an excellent 
discussion on the subject. Since their comments summarize a carefully con- 
sidered opinion concerning adhesion, the following material from their report 
is given: 

**Several manufacturers claim their zine phosphate cements are adhesive 
and many practitioners believe this to be true. Cements of the silicious type are 
said to be non-adhesive. This distinction is probably based upon the fact that 
the zine phosphate cements are sticky or ‘tacky’ in the soft unset state and 


This thesis was submitted to the American Board of Orthodontics in partial fulfillment 
of the author’s requirements for certification. 


701 


. 


702 RALPH BERKSON 


easily wet surfaces to which they are applied, while the silicious type do not. 
This is probably a matter of surface tension as the silicious cements have a 
greater tendency to become spheroidal than the zine phosphate cements. When 
the zine phosphate cements harden, they no longer adhere to gold, steel, ivory 
or human tooth tissue. 

‘‘Some tests for measuring adhesiveness of dental cements have been 
reported. Practically all of these tests measure the load necessary to dislodge 
a plug or crown from a block or die. It seems that what was actually being 
measured was not the load required to overcome the adhesive force of the 
cement, but the shearing or crushing strength of the cement particles. This 
explains why appliances are sometimes difficult to remove. The cement simply 
flows into all the minute irregularities and locks the appliance in place. When 
the appliance is removed, the cement is ecrushed.’’ 


Skinner® reported that the thickness of the dental cement film is important ; 
that tests have shown adhesion is greater when the film is thin than when it is 
thick. 

Castello et al. found that cement adhered to tooth surfaces covered with 
collodion to the same extent.that it adhered to uncovered enamel. This finding 
was the basis of a suggestion that a protective film might be painted on teeth 
before applying cement, the film serving to eliminate the harmful action of 
cement acid on enamel. They also suggested that lowering the surface tension 
of cement mixtures might increase its adhesion. 

Rousch? stated that cements set with erystals extending into microscopic 
scratches in cavity wall surfaces and surfaces of inlays and crowns, and these 
act as a lock, causing adhesion. He pointed out that glazed surfaces are not 
ideal for cementation. 

Thus we find that opinions in dental literature agree upon the ability of 
zine phosphate cements, but not silicates, to create a form of mechanical adhe- 
sion. These opinions also agree that there is no inherent ability of cement to 
adhere to tooth surfaces by means of pure adhesive force, the force of attraction 
existing between the molecules of an adhesive and an adherent. 


THEORIES OF ADHESION 


An adhesive is generally considered as any material which will adhere to 
the surface of another material. It is usually employed to join together two 
or more structures to form one structure. An ideal adhesive would join together 
materials with a bond that would equal or exceed the physical strength of the 
materials themselves. This condition has been obtained in the development of 
some of the paper and wood adhesives. It is quite common now to observe 
failures in wooden assemblies in which the bond joints have held while the wood 
itself has broken. This ideal has not yet been attained extensively in the field 
of materials possessing hardness and impenetrability, such as metals and 
ceramics. 

There are many factors to be considered in studying the phenomena of 
adhesion. They are obviously chemical and physical in nature and concerned 
with surfaces ; the surfaces of the structures to be joined and the surface of the 
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bonding material. These factors have been broadly classified by Browne and 
Brouse as mechanical and specific. 

‘he mechanical factors are concerned with the action of an adhesive, while 
fluid, in entering minute openings in the surface of a material. After solidifica- 
tion takes place, the adhesive becomes mechanically locked by means of these 
protrusions in tight contact with the material. This is the type of bond which 
is a major factor in paper and wooden assemblies. 

Observation of satisfactory bonding of materials with smooth, impenetrable 
surfaces led to the formation of the theory of specific adhesion. The factors in 
specific adhesion are concerned with the complexities of surface chemistry and 
surface physics. DeBruyne’s investigations of the attractive forces between 
molecules and atoms led to the theory of the part of polarity in adhesion, 
particularly specific adhesion. Secondary forces exist between molecules and 
atoms which may be of two distinct kinds, polar and nonpolar. These forces 
are electrical in nature, although the atoms and molecules themselves are elec- 
trically neutral. Experience shows that strong joints cannot be made with 
polar materials and nonpolar adhesives, nor nonpolar materials with polar 
adhesives. 

Film thickness is often a critical matter in the success or failure of a bond. 
Theoretically the thickness of an adhesive should make no difference in bond 
strength. The cohesion between molecules or crystals in a film one-eighth inch 
thick should be the same as in a film of molecular dimensions. However, struc- 
tural faults are always present in adhesive materials. So the thinner the film, 
the fewer are the faults likely to be present. 

The important factors in adhesion, then, are the surface characteristics of 
the materials being bonded: polarity, porosity, smoothness, penetrability, cleanli- 
ness ; and the characteristics of the adhesive: (1) surface tension, (2) volumetric 
changes during the hardening process, (3) tensile, shear, and compressive 
strengths, (4) elasticity, (5) creep rate, (6) polarity, (7) voids and structural 
defects, (8) film thickness. 


METHODS AND MATERIALS 


A method of testing only the tensile strength of a comparatively flat 
surface bond between enamel and gold was chosen. This approach would seem 
to give a clear indication of the amount of specific adhesion of dental cement 
to tooth enamel ‘and gold. It eliminates the influence of mechanical retention 
obtained when a closely fitting plug-in-a-hole device or a clasp type of appliance 
is used. It also eliminates the necessity for overcoming the crushing strength of 
the cement. This important consideration was pointed out earlier in the 
Paffenbarger report. 

Six lower molars were invested in stone blocks with their buceal surfaces 
exposed. Plates 1/32 inch thick and 12/32 inch by 7/32 inch were cast in hard 
gold alloy to fit onto these surfaces. A hook of 19-gauge Ticonium wire was 
soldered to the center of each plate. The cementing surfaces of the plates were 
roughened with a stone. A wooden testing apparatus (Fig. 1), was constructed 
so that tensile force from a bolt and screw was applied through a spring scale. 
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The scale was one of the better quality Hansen scales, permitting adjustment of 
+P the pointer. It was calibrated in pounds from zero to fifty. 

' Before each cementation the teeth were thoroughly cleaned mechanically. 
Rh No chemicals were used for this purpose. Cement was removed by chipping and 
i. followed by pumicing and flushing with water. The plates were cleaned for 
: each test with hydrochloric acid and rinsed with water. 


-- Safety wire to 
catch scale 


Scale 


Supporting stand 


— — — — — | — Tightening bolt 
Tightening nut 


Fig. 1.—Apparatus used for testing tensile strength of cement bond. 


A medium consistency of cement was chosen because it is most commonly 
used. The cement was applied only to the plate, and it was carefully pushed 
into position with firm pressure until seated. Pressure was not sustained. 
Usually three plates were cemented with each mixture. All in all, the method 
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and materials closely approximate those used in clinical practice. It is not 
possible, of course, to dry teeth in the mouth as thoroughly as in these tests. 

The cements were from a supply-house stock. They were chosen because 
they are among those which are widely used. 


DATA 


In the tables, the Roman numeral at the top of the column indicates the 
brand of cement used.* Each capital letter represents a single mixture of 
cement. The readings in pounds at the time of plate separation are given 
alongside. Just below each series is the arithmetical average of the readings in 
the series. Just below the average is listed the average value converted into psi 
(pounds per square inch). Psi was obtained by multiplying the average value 
of the readings by 12.2: 
12/32” x 7/32” = 84/1024 sq. in. = 0.082 sq. in. 0.082 sq. in. x 12.2 = 1 sq. in. 

Although not listed in the tables, observations were made in each case 
concerning the film thickness and whether the cement stuck to the enamel or the 
tooth. Report of these observations will be given in the discussion. 


TABLE I 


I II IV 
A. 10.5 A. 5.5 A. 7.0 A. 9.0 A. 5.45 
7.5 10.5 6.0 9.0 4.0 
12.5 11.5 5.5 11.5 5.5 
B. 9.0 B. 10.0 B. 6.5 B. 8.5 B. 7.0 
10.0 5.0 5.0 4.0 7.0 
12.5 9.5 8.5 12.0 5.0 
Cc. 11.0 7.0 C. 3.5 Cc. 11.0 7.5 
10.0 9.0 6.0 4.0 9.5 
13.5 8.5 10.0 8.0 5.0 
10.7 8.5 6.4 8.5 6.2 
130.5 psi 103.7 psi 80.5 psi 103.7 psi 76.6 psi 


VII 


A. 10.0 A. 8.0 a2 A. 6.5 
8.5 7.5 7.5 6.0 
8.0 13.0 9.0 7.5 

B 5.0 B. 6.5 B. 8.0 B. 5.5 
5.0 9.0 6.5 8.0 
9.5 7.0 7.0 6.0 

C. 7.0 ~~ 8.5 7.5 Cc 5.5 
9.5 3.7 psi 5 ps 6.0 
105 103.7 psi 91.5 psi 55 
8.1 6.3 
98.8 psi 76.9 psi 


Specimens were placed in water after cement had set for ten minutes. Tests were 
made eighteen hours later, while specimens were still wet. 


- Ames Crown & Bridge #6 
Il. Di-Cem #2 
Ill. S. S. White #12 
IV. Ames Black Copper 
V. Tenacin 
VI. Fleck’s pearl gray 
VIL. S. S. White Silver Cement 
VIII. Caulk Pro-Tem 
. S. S. White Filling Porcelain 


VI | IX 
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TaBLeE II 


IV 
A 5.0 A. No adhesion 
8.0 No adhesion 
7.5 No adhesion 
B. 7.0 B. No adhesion 
No adhesion 
No adhesion 


6 psi 


Specimens in this series were allowed to remain dry for twenty-four hours and then 


tested while dry. 


TABLE III 


7.1 
86.6 psi 


_ 


psi 


Specimens were placed in water after ten minutes, left in 
removed, and allowed to dry out for two hours before testing. 


TABLE IV 


water for eighteen hours, 


128.1 psi 


on 


rind 


or 


Specimens were placed in water after cement had set for only one minute. Tests were 


made eighteen hours later, while specimens were wet. 


TABLE V 


> 


bo 


psi 


In this series, a thin mix of cement was used. The cement was allowed to harden for 


forty-five minutes and the specimens were then placed in water, 
hours later. 


Tests were made eighteen 
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¥ 6.0 
B. 8.0 B. 
6.5 
9.5 
A. 1385 A. 
11.0 
13.0 
td B. 10.0 B. 
12.0 
9.0 
7.0 
10.0 
12.5 
D 9.0 
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TABLE VI 


I 
A. No adhesion 
7.0 
No adhesion 
B. No adhesion 


No adhesion 


Specimens were placed in water for five minutes, removed, and excess water shaken off. 
No attempt was made to dry them before cementation. After cement had set for three minutes, 
the specimens were placed in water for eighteen hours and then tested. 


TABLE VII 
I 
A. 10.5 
B. No adhesion 
C. No adhesion 
dD. 3.0 
E. No adhesion 
F. No adhesion 
A “C” clamp was applied to the specimen immediately after seating the plate, and 
strong pressure applied. The “C” clamp was allowed to remain on the specimen for eighteen 
hours, They were placed in water after cement had hardened for ten minutes. 


TABLE VIII 


The cementing surfaces of the plates were polished smooth. Cement hardened for ten 
minutes; specimens were then placed in water for eighteen hours and tested wet. 


TABLE IX 


I 


A. 14.0 
12.0 
12.5 
14.0 
13.1 
169.8 psi 
Eight holes, 0.025 inch in diameter, were drilled through each of the four plates in order 
to obtain greater retention. Cement hardened for ten minutes and specimens were placed in 
water for eighteen hours and then tested. 


TABLE X 


Duco Household Cement 
A. 19.0 


The cement was allowed to set for twenty-four hours in air and then tested. 


DISCUSSION 


In the writer’s opinion, the most interesting observation during these tests 
was that in each case the cement adhered to the enamel and not to the metal 
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20.0 
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plate. In only 5 cases out of the 150 reported did a noticeable amount of 
cement adhere to the plate. Even in these 5 cases, most of the cement adhered 
to the enamel. In the tests where retention holes were used in the plates (Table 
IX), the cement in and around the holes remained on the plate. The greater 
amount stuck to the tooth. These tests, then, indicate that cement has a certain 
amount of specific adhesion to enamel, and a much lesser amount to gold. Also, 
the values obtained illustrate the amount of adhesive force between the cement 
and the plate, rather than between the cement and the tooth. 

Variations in the adhesiveness of different brands of cement are illustrated 
in Table I. The most surprising result to the writer was that black copper did 
not show up better than the zine phosphates. Black copper has a reputation of 
possessing superior qualities of adhesion.*: > The writer has heard several ortho- 
dontists speak of using black copper for cementing onlays. 

It would be interesting to know just why there is apparently so much 
variation in the adhesiveness of different cements which are basically similar 
in chemical composition. It may be that the small variation in the chemical 
composition of the various cements is the reason for the differences in adhesive- 
ness. Again, it may be a variation in surface tension. It is not at all unlikely 
that some of these cements microscopically etch the surface of enamel and create 
greater adhesion in this manner. 

Tables II, III, IV, and VI show the variations in adhesion due to the 
absence or presence of moisture, before and after cementation. Cementations 
performed when the specimens were moist did not possess any adhesion (Table 
VI). Complete dryness lowered the adhesion of the zine phosphate and it 
completely disappeared from the black copper (Table IT). 

Table III shows how drying out of wet cement lowers its bond strength. If 
this test is valid, it would indicate that moisture is essential to maintain the 
adhesive power of the cement. This condition is not true in the case of adhesives 
generally. With most materials, absolute dryness after the material sets is an 
ideal condition. This moisture is mechanically retained, and in a chemical sense 
the properties of the material are not affected. Nor is the physical strength 
altered. 

But the presence of mechanical moisture does have an effect on the physical 
characteristics of some materials. The flexibility of Portland cement is lowered 
by the loss of mechanical water. Plaster of Paris, completely dry, reacts 
differently than plaster which contains some moisture. It is quite likely that 
moisture creates a type of colloidal system which alters some of the properties. 
This alteration goes beyond volumetric changes, expansion, and contraction, 
which may occur. 

Comparing Tables IV and I, we see the strength of zine phosphate was not 
lowered by putting it in water after setting only one minute, instead of ten 
minutes. At this time it was still quite soft. The silicate, however, lost about 
one-third of its adhesiveness. Table V indicates that excessively thin mixtures 
of cement have only half the adhesiveness of medium mixes. 


The results of the tests in Table VII are considered unreliable. Experi- 
ence with adhesives commonly used weuld indicate that clamping would greatly 
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increase the strength of the bond. It must be borne in mind, however, that 
most adhesives are organic and made up of long chain molecules, while dental 
eements are inorganic and erystalline. Perhaps pressures of high magnitude 
weaken rather than strengthen the bond in adhesives of this type. At any rate, 
the influence of pressure during the hardening stage deserves further investiga- 
tion. 

Adhesion of the cement to the metal plate is greatly increased when the 
surface of the plate is roughened or some means of mechanical retention pro- 
vided (Tables VIII and IX). 

In order to obtain a comparison between the numerical values of dental 
cement and another type of cement, the tests shown in Table X were made. 
Duco cement is not a good adhesive. Yet the bond strength surpassed that of 
dental cement. Of course, it is not a waterproof cement and would completely 
lose its adhesion if placed in water. 

The tables show considerable variation in values even in the cases where 
the same mix was used for several specimens. Observation of the film thickness 
in each case rules out the influence of improper seating of the plate. In all cases 
the cement film was comparatively thin. The variations are probably due to the 
presence of surface films and microscopic faults in the cement, such as gas 
bubbles, areas of excess acid or powder which were not completely mixed, or 
foreign particles. Such areas appear in every mixture. It is quite impossible 
to produce a mixture which is homogeneous throughout. 

In these tests no attempt was made to study adhesiveness after cement 
had remained in water for a long time. Undoubtedly the results would be 
different if the cement were subjected to water submergence for several months. 
Cement subjected to the disintegrating forces in the oral cavity for a period of 
time would also show a marked change in its physical properties. 


SUMMARY AND CONCLUSIONS 


If the data collected in the course of this investigation are valid, dental 
cements must definitely be considered as possessing a certain amount of specific 
adhesion to enamel. The amount of adhesion varies in different brands of 
cement, indicating that small variations in chemical composition affect the 
property of adhesion. The adhesive force varies considerably with the method 
of application of the cementing material and the conditions at the time of 
application. The presence of moisture or of dryness at the time of application, 
and also after the cement has hardened, has a pronounced effect on adhesive 
strength. 

Throughout these tests, the metal plate separated from the cement film 
before the cement film separated from the tooth. Because of this, no values 
could be obtained concerning the specific adhesion of cement to enamel. 

The writer is not attempting to convince the reader that dental cement is 
a satisfactory adhesive. It is not. Nor is he wishing to infer satisfactory 
adhesion to enamel during these tests. The cement chipped away too easily. 
Still, under certain conditions, cement does display a tenacity to enamel that 
is perplexing. Who has not had the experience of encountering patches of 
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cement on smooth surfaces which were extremely difficult to remove? This 
occasional adhesiveness of great magnitude is challenging. It must be due to 
regions of optimal chemical composition in the cement mixture and to optimal 
pressure application on that area, during a time when conditions for application 
are favorable. When we learn why these certain patches of cement adhere so 
strongly, we may learn to apply cement in such a manner that it will be a satis- 
factory adhesive. 
REFERENCES 


. Castello, I., Massler, M., and Monteleone, U. L.: Effect of Zinc Oxyphosphate Cement on 
Enamel, AM. J. ORTHODONTICS 34: 271-277, 1948. 

. Rousch, J. W.: The Silicates; With a Reference to Zine Phosphate Cements, J. Am. Dent. 
A. 28: 1421-1426, 1941. 

. Paffenbarger, G. C., Sweeney, W. T., and Isaacs, Aaron: Zine Phosphate Cements: 
Physical Properties and a Specification, J. Am. Dent. A. 31: 1907-1924, 1934. 

. Lipscomb, W. E.: Some Views on the Subject of Impacted Maxillary Canines, Am. J. 
ORTHODONTICS 29: 550, 1943. 

. Hodgman, Chas. D.: Handbook of Chemistry and Physies, ed. 28, Cleveland, Ohio, 1944, 
Chemical Rubber Publishing Co., p. 2440. 

. Skinner, E. W.: The Science of Dental Materials, ed. 3, Philadelphia, 1947, W. B. 
Saunders Company. 

. Perry, T. D.: Modern Wood Adhesives, New York, 1943, Pitman Publishing Corp. 

. Braude, Felix: Adhesives, Brooklyn, 1943, The Chemical Publishing Company, Ine. 

Delmonte, John: The Technology of Adhesives, New York, 1947, Reinhold Publishing 


Corporation. 


ROBESON 


4 
= 
. 
i 
— 4 
6 
8 
9 
: 
ee 
a 
{ 
—. 
¥ 


Editorial 


The George Wellington Grieve Memorial Lecture 


S FAR back as memory can go, there has always been a close bond of 
friendship and cooperation between the orthodontists of Canada and 
America. When a small band of American dentists limited their practices to 
orthodontics in 1901, it remained for a Canadian leader to follow two years 
later. 

Dr. Arthur Roberts, of Toronto, in 1903, was the first dentist to limit his 
practice to orthodontics in Canada. The next was Dr. Gay Hume, who became 
associated with Dr. Roberts in 1904, and who later succeeded him. Dr. Hume 
was for some time the only orthodontist in Canada. Dr. Hume became a 
graduate of the Angle School in 1906, and after loyal active years of service 
to the American Association of Orthodontists became its president in 1914. 
He also gained international fame for the fine maxillofacial splints that he 
made for Canadian soldiers of World War I. 

In 1907 Drs. George W. Grieve, of Toronto, and J. A. C. Hoggan, of 
Hamilton, took the Angle Course and specialized in their respective cities. 
Dr. Grieve was a particularly active member of the American Association of 
Orthodontists and was the fourth recipient of the Albert H. Ketcham Award 
in 1940. Dr. A. C. Corrigan was also a member of the 1907 Angle class, but 
on his return to Toronto, he continued the practice of general dentistry until 
active service in World War I, following which he succeeded Dr. Hume as 
Professor of Orthodontics in the Faculty of Dentistry, University of Toronto. 

Also in 1907 Drs. Fulton Risdon, W. J. Lea, of Toronto, and B. E. Brown- 
lee, of Winnipeg, took a course of instruction under Dr. B. E. Lischer and his 
associate Dr. Lukens at St. Louis, Missouri. Dr. Lea later went to Vancouver. 
For a short time Dr. Risdon practiced orthodontics in Toronto, but continued 
with his medical studies and became an outstanding maxillofacial and plastic 
surgeon. 

In Winnipeg, orthodontics has its inception in 1909 when the late Dr. 
Manley Bowles limited his practice after completing the Angle Course the 
previous year. In 1912 Dr. B. E. Brownlee also started to specialize in ortho- 
donties. 

A list of other Canadian orthodontists who have gained prominence in- 
cludes: William W. Woodbury, of Halifax; A. W. McClelland, Gerald Frank- 
lin, M. L. Donigan, and Paul Geoffrion, of Montreal; Dr. Geoffrion is at 
present Vice-President of the Northeastern Society of Orthodontists; Sydney 
W. Bradley and the late Charles H. Juvet, of Ottawa; G. Vernon Fisk, S. 
Stuart Crouch, Harvey G. Bean, and the late C. Angus Kennedy, all of To- 
ronto; and Dr. Reyburn R. MacIntyre, of Calgary. 

Orthodontic practice is developing and expanding throughout Canada in 
a manner that already forecasts its standing high among the professions and 
in public esteem. Out of forty-six orthodontists at present in exclusive prac- 
tice in Canada, twenty-four are members of the American Association of 
Orthodontists, whilst eleven living and two deceased members are diplomates 
of the American Board of Orthodontists . . . a most creditable record. 
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Evidence of this development was manifest recently when the Canadian 
orthodontists requested the Board of Governors of the Canadian Dental Asso- 
ciation to form an Orthodontic Section within the structure of the C. D. A 
This request was granted. 

As a memorial to the late Dr. G. W. Grieve, the Canadian orthodontists 
also recommended to the Board of Governors of the Canadian Dental Associa- 
tion that a lectureship in orthodontics be established to be known as The 
George Wellington Grieve Memorial Lecture. This recommendation received 
favorable consideration by the Board of Governors. 


THE CONDITIONS GOVERNING THE LECTURE 


1. A fund to be established by the Canadian Dental Association known as 
the Grieve Memorial Lectureship Fund is to be provided through voluntary 
contributions of the members and from any others who wish to contribute. 

2. The total contributions of the fund will be invested by the Secretary- 
Treasurer of the Canadian Dental Association upon the authorization of the 
Executive Committee in a trust, the trustees of which will be officers named in 6. 

3. The income from the investment of the principal sum of the fund will be 
used to defray the traveling expenses of a lecturer. 

4. The lecture is to be delivered on an annual basis if an individual is 
deemed worthy of the honor. 

5. The basis for the selection of an individual to receive the invitation to 
prepare and present the lecture shall be meritorious service in the scientific, 
educational, or clinical aspects of orthodonties, or in any other closely allied 
field of activity. 

6. For the purpose of selecting an individual to deliver the lecture a special 
committee will be set up composed of the Secretary of the Canadian Dental As- 
sociation, and the Chairman and Secretary of the Orthodontic Section. The 
selection by this committee must be unanimous and their decision will be final. 

7. The time of the lecture will ordinarily coincide with the annual meeting 
of the Canadian Dental Association. 

The George Wellington Grieve Memorial Lecture will not only be valuable 
as a memorial to a great orthodontist, but it will also serve as an elevating influ- 
ence, and as a stimulus to future accomplishments, both in Canada and else- 
where. 

The sponsors of this memorial have a host of friends in America who wish 
them success in their worthy objective. What a fine gesture it would be if we 
Americans could be instrumental! in assisting them in the accomplishment of this 
laudable purpose. If each of us, within our means, made a donation to this 
cause, it would be a source of great satisfaction to all concerned, and further 
strengthen the bonds of true friendship. 

Members of the American Association of Orthodontists who wish to express 
their appreciation and accord may send individual contributions to Dr. Donald 
W. Gullett, Secretary, Canadian Dental Association, 211 Huron Street, Toronto 


5, Ontario, Canada. 
J. D. E. 
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Bringing Orthodontics to the School Child: By G. E. M. Hallett, F.D.S.R.C.S. 
Eng., H.D.D. Edin., L.D.S. Liv., Brit. D. J. 88: 201-207, April, 1950. 


Smyth, during her survey of several thousands of London school children, 
had to reject 92 per cent when selecting her ‘‘normal’’ material. Salzmann, 
quoting from a survey made at the Guggenheim Clinie (1946) of 476 children 
aged 2-914, states that 50 per cent had minor maloceclusions, and 10 per cent 
had Angle Class II, or other severe maloceclusions. Four hundred seventy-six 
hardly seems to be a sufficient number upon which to draw definite conclusions, 
and the very mixed character of the age groups would vitiate the results. 
Nevertheless, one feels that the figure of 10 per cent quoted for severe maloc- ‘ 
clusions inust have been a minimal one, for many of the 2- and 3-year-olds must 
subsequently have come into the category. In a comprehensive survey of 
school children in widely separated areas, Mr. Ainsworth, investigating the 
incidence of dental disease in children for the M.R.C. in 1924, reported that 
anteroposterior malocelusions, unilateral or bilateral, were found in 23.2 per 
cent of all children examined. However, Mr. Ainsworth classified many cases 
as normal where anteroposterior discrepancies of molar relationship had oe- 
curred as a result of early loss of the deciduous molars, and excluded most 
of Bennett’s Class I type of malocclusion. When this is taken into account, 
maloeclusions present, needing treatment, must rise considerably above the 
figure of 23 per cent. 

Other investigators have been Mr. Breakspear reporting on 200 unse- 
lected cases in 1943, Mrs. Michaelis reporting upon 233 eases in February, 

1945, and Miss Sclare investigating malocelusions in the age groups (8 and 
12) in a survey of 650 children. 

Professor Humphreys and Mr. Leighton have published some interesting 
observations conducted upon 3,380 preschool children between 2 and 5. They 
found that about 25 per cent showed some degree of postnormality and 1 to 5 
per cent had prenormality. 

Esthetic appeal is probably the most powerful weapon in our propaganda 
armory. Indeed, parents can be embarrassingly grateful at having the child’s 
twelve anterior teeth aligned, even though one is not a little mortified by a 
disappointing occlusal relationship of the molars. Premolar and molar maloc- 
clusion mean very little to the layman. Quite gross malocclusion can, in cer- 
tain instances, be compatible with longevity of the teeth. Amongst a group 
of school children from an independent school at a social function recently, 

Hallet could not but be conscious of the number of Class II and other severe mal- 
oeelusions present. Yet only a small number of those cases were receiving 
orthodontic treatment. The reason was not a question of income. Medical 
attention in other directions was not lacking, but apparently parental indif- p 
ference; or parental cynicism, often justified, ‘‘I1 wore a brace when I was a 
girl but my teeth went back as soon as I left off’’; or sheer inability to get 
skilled attention for lack of specialists; or, finally, a careful weighing up of 
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the advantages to be gained by treatment against the loss of school time oce- 
casioned by attendances at the dental surgeon’s, and putting the school factor 
as the higher. 


If we take 10 per cent of the school children as not only requiring ortho- 
dontiec treatment but desiring it themselves, and limiting the age groups from 
8 to 14, we get a figure of about 3 million children of whom 300,000 require 
active treatment. Our next difficulty is to compute the number of cases an 
orthodontist may reasonably be expected to treat. Here again, there is a 
great divergence of opinion. A well-known American orthodontist, whose 
advice I sought upon this point, told me that he could have up to 100 eases 
upon his treatment lists at any one time. On such a reckoning, we should need 
for the treatment of our children something like 3,500 orthodontists or 25 per 
cent of the total register. Of course, that this applies to American ortho- 
dontie private practice in its most exclusive and expensive form, Hallet 
realizes. On the other hand, Mr. John Heath of Australia, who has always 
given much consideration to the wider application of orthodontic treatment to 
all who need or require it, has recently said that by careful organization and 
systemized methods of treatment, a dentist may accept up to 100 new eases 
per year (or on a 46-week year a little over 2 new eases each week), though 
he does not commit himself as to the total number of current cases that he 
may have on his books at any one time. 


Hallet investigated the number of cases an orthodontist may treat by 
enumerating on a time basis for individual operations the amount of time con- 
sumed in orthodontic treatment by an average case. By average, he visu- 
alizes the case that comes to surgery 9 times in the first year, 6 times in the 
second, and 4 times in the third. The result of this caleulation is to indicate 
that an orthodontist may have about 760 cases upon his books and that, if he 
were starting an orthodontic practice, over the first four years he might ab- 
sorb 4 new cases per week. Once, however, he has reached his total of 760 
cases, then he must limit his new patients, in fairness to the other patients 
still undergoing treatment, and his ultimate absorption must be in the region 
of 2 new eases per week or 100 per year. 

These estimates are only valid in so far as the problem is greater than 
the means of dealing with it. Postulating a three-year average period for 
active treatment of the specialist type case, and assuming an ideal of 400 
specialists working under ideal conditions, then after the first three or four 
years we would have to consider only 10 per cent of three age groups. Two 
hundred to two hundred forty orthodontists might then conceivably keep 
the problem under control. However, as it will take many years to build up 
anything like this number of specialists, and as the demand for treatment 
and advice will undoubtedly grow enormously, and as all patients should be 
reviewed over a further period of at least three years (if only once per an- 
num in the last two), and as it may be desirable for the average number of 
cases per orthodontist to be less than 750, then we should aim at 400 as the 
minimum required to keep malocclusion problems under control. 


During the first year, the patient occupies more chair time than in any 
other year, and it must be noted that though it is not possible to take into ae- 
count such factors as a patient changing to a more complicated appliance in 
the second year, or completely breaking a twin arch assembly by careless use, 
these things do happen and lengthen materially the time taken over a ease. 
This should not be forgotten for it is bound to happen in an appreciable 
percentage of cases. 

Hallet has postulated a minimum of 10 per cent of the school population 
as requiring advanced orthodontic treatment. If we take the most valuable 
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years for this treatment as being, say, 8 to 14 inclusive, that is to say, 7 age 
groups, we have out of three million children 300,000 to be treated. Taking 
750 as a maximum number per orthodontist, we therefore need at least 400 
full-time orthodontists to tackle the enormous problem in this country (Eng- 
land). This leaves a great deal of orthodontic work to be done which may 
very well, and even desirably, be carried out by the private practitioner, 
notably the school dentist, who is, or who should be, a child specialist in no 
mean sense. It is, then, the job of the general practitioner and the children’s 
dentist to plan treatment of the child initially so that all incipient occlusal 
anomalies are recognized at the very earliest stage, and reported to the par- 
ents. They should be kept under skilled surveillance by regular reinspection 
until such time as they may ke referred to the orthodontist; and in the mean- 
time, it should not be considered outside the powers of such practitioners to 
deal with minor forms of malocclusion, such as, say, an instanding incisor. It 
is to that end that we are putting so much more emphasis in the schools upon 
the preventive side of children’s dentistry, developing, we hope, occlusal con- 
sciousness in our young practitioners. There they see the dire results of early 
loss of deciduous teeth, the value of space maintainers, and so on. They are 
also able to observe the major anomalies treated by recognized methods. If 
the orthodontists are going to be so fully occupied with dealing with the 10 
per cent who exhibit the grosser forms of malocclusion, they must have the 
full cooperation and understanding of the general practitioners. At the same 
time, the orthodontists must put their own house in order, so that their diag- 
noses are more accurate, their treatments more skillful, their ‘‘philosophies’”’ 
less numerous, but more effective, and their results more stable! Here again 
we look to postgraduate training to produce such men, and it is encouraging to 
know that a start has already been made in this direction. 

How are these orthodontists to bring their treatment to the children in 
the most effective way? There are at present several possible ways to be con- 
sidered. Firstly, there is the private specialist practitioner who is outside the 
National Health Service. He ean bring his services only to a limited number 
of patients who can afford his treatment, which invariably is expensive. He, 
therefore, cannot make any material contribution toward dealing with the 
great mass of work needed. Heath has recently suggested that in most coun- 
tries only 2 per cent of those needing orthodontic treatment actually receive 
it. Specialist private practice of this nature of necessity postulate high ex- 
penses and, therefore, high fees. The general practitioner, too, is far too oe- 
cupied with the many varied calls of private practice to devote more than a 
minute amount of his time to orthodontie work. His experience must naturally 
be very limited, especially during his first ten years in practice, and his skill 
and judgment must fall short of acceptable requirements. The general re- 
luctance of most private practitioners to undertake any but the simplest of 
regulation cases is proof of this. Some use has been made in county areas of 
what might be termed the peripatetic orthodontist, who, by traveling around 
in a consultant capacity, deals with those cases selected for him at some pre- 
arranged session by the public dental officer. There are advantages and dis- 
advantages to this scheme. But on the whole, the disadvantages outweigh the 
advantages. Though it is a great convenience for the orthodontist to be 
brought to the patient, it must not be forgotten that specialists’ time is a 
very valuable commodity and many precious hours may be frittered away 
needlessly in the train or in the car, traveling between the headquarters and 
the dental centre. An advantage is that the experience and advice of the 
specialist is brought in a more intimate manner to the dental officer, who may 
thereby derive much information and instruction and often inspiration to 
specialize himself. His interest in the case is heightened and he is liable to 
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carry out adjustments more efficiently. However, one of the biggest draw- 
backs to this method of treatment is that the specialist can see his case only at 
very infrequent intervals and, owing to the duplication of records, at the 
dental centre and at headquarters, analysis of case results may be very diffi- 
cult to make. On balance, therefore, he cannot accept this as a very satis- 
factory solution to the problem. There is another form of orthodontic advice 
to refer to at this point. There seems to be some possibility of specialists act- 
ing in a consultant capacity to other practitioners and receiving remuneration 
from them much in the way that the barrister derives his fee through his 
solicitors. There is a distinct danger here of diagnosis being made upon the 
casts of the patient’s mouth alone, and this practice cannot be too strongly 
deprecated; even if reliable skiagrams are forwarded at the same time, there 
is still too much room for error. Orthodontic decisions involve so many vari- 
ables and imponderables—not the least of these being the general quality of 
the hard dental tissues—something which it is very difficult to convey ade- 
quately upon the plaster cast for such a system to be satisfactory. Of what 
use is it to conserve molars of poor quality, remove premolars, only to lose 
the first perraanent molars one by one between the ages of 15 and 20? Yet 
this can so casily happen. Nor do we wish to see the practice, as happens in 
America, of mechanics to the profession supplying appliances of doubtful de- 
sign ‘‘for your difficult cases’’! 

No! In all eases, the patients must be present, together with the parents 
in person, for initial diagnosis. 

The very first requisite, of course, is to train our dental surgeons in the 
schools in the wider field of dentistry, developing in all of them that sense 
of occlusal consciousness and power of automatic observation, so that every 
maxillary disharmony and each malocclusion is recognized, every missing 
tooth accounted for, and in all cases some definite action taken, even if it 
amounts to no more than pointing out the trouble to the parents, giving ad- 


vice, and noting this on the treatment record ecard. The advice should not be 
to wait till 13 or 14—if, when the orthodontist does eventually see the child, 
he will say ‘‘it is now too late’’! Suitable students can then go forward into 
the public dental services where they may, by the skill and excellence of their 
services, avoid many malocclusions and divert the worst forms in time to 
specialists. This brings us to the form of specialist advice for the large num- 
ber of children who need and desire orthodontic treatment. 


ORTHODONTIC CENTRES 


This can best be done by setting up specially organized centres which 
would be under the control of the Ministry of Health and work for the pri- 
vate practitioner services and public dental officer alike. To cope at all with 
the work to be done, we need something like 400 specialists, and these would 
be distributed on a population basis, for instance, in a city of 60,000 child 
population. 

It would be a self-contained unit especially for the purpose of giving 
orthodontie treatment and would be staffed by a team composed as follows: 
the Chief Orthodontist who would be in charge of the direction of the unit 
and be responsible directly to the Head of the Orthodontic Services at the 
Ministry. On his staff he would have his senior assistant and two other as- 
sistants, comprising 4 specialist orthodontists in all. Each would have surgery 
assistants and there would be at least 3 technicians needed for the purpose 
of making appliances and maintaining such things as the records and models. 
It is often forgotten what an important part of the orthodontic treatment is 
formed by these records. Record charts must be very carefully prepared 
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and as carefully stored. At the end of treatment, the series of charts, to- 
gether with the diagrams, photographs, and all other relevant material, should 
be carefully reviewed in the light of past treatment. A frank judgment should 
be made of this and errors of judgment punctiliously recorded, so as to di- 
minish the possibility of future similar errors. If in the past we had been 
a little less thrasonical about our good eases and a little more outspoken about 
our failures, the art of orthodontics would be in a more advanced state than 
it finds itself at present. Al] this valuable work is none the less a great time 
consumer, and some form of technical staff would be absolutely essential to 
make the collection of records automatic and therefore immune from the 
periodic breaks in continuity which inevitably occur when the filing of records 
is dependent upon the spare-time enthusiasm of the professional staff. The 
general technician could be trained to carry out the duties of photography 
in special cases and he could also prepare the charts of these cases in a suit- 
able manner for photography and permanent collection. Trainees would 
very likely be public dental officers who are training to be specialists in chil- 
dren’s dentistry, spending an adequate period at the centre (not less than six 
months) so as to acquaint themselves thoroughly with the type of work under- 
taken and methods of treatment, and thus broaden their outlook upon chil- 
dren’s dentistry in general. They would assist in treatment, carrying out 
mouth procedures under supervision and also construct a number of appli- 
ances. They would assist in the examination of radiographs and in the de- 
lineation of diagrams. On their return to children’s dentistry they could not 
fail to be better practitioners. 

A fair proportion of them would derive such inspiration and show such 
promise as to forward on the recommendation of the Chief Orthodontist, to be- 
come full-time specialists themselves. It is to be hoped that the universities 
will come into the picture by setting the seal of professional competency upon 
them, offering postgraduate courses and diplomas in orthodontics. These 
diplomas must not be won easily and must, to be of value, demand previous 
specialist training extending over several years, otherwise they will mean 
nothing. 

In the cities where dental schools are already established, a very close 
cooperation should be maintained between them and the orthodontic teams. 
One of the great difficulties of orthodontic teaching is that it suffers as a 
result of the great demand made upon the teachers by too much clinical work. 
It is not desirable that the Teaching Department should have to deal with 
every case sent to it. According to its size, there is needed an adequate sup- 
ply of all the usual types of dental deformity according to present systems 
of classification, and also a number of those of obseure etiology and unpre- 
dictable prognosis. The teaching must not only be complete as to variety of 
types of malocclusion but also as to quality and thoroughness of diagnosis and 
of subsequent treatment. By thus restricting the volume of work, the stand- 
ards of graduate comprehension of a case would be much higher and the 
teachers would be in a position to make sounder judgment upon, and more 
scientific conclusions from, their cases; and the child—that most important 
individual of all—would benefit enormously. But these are administrative 
details which can only be sketched broadly. Hallet’s contention is that the 
most efficient and most effective way of bringing orthodontics to the school 
child is by the setting up, all over the country, of these specialist centres as 
an integral part of the General Health Service, staffed by specialist ortho- 
dontists working in full cooperation with our school dental services, private 
practitioners, and last, but by no means least, our dental schools. 

Four hundred fully trained and fully occupied orthodontists could deal 
with the main part of the population’s malocclusion. 
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The other attack upon this problem is the preventive one. Children’s 
dentistry carried out in its fullest sense, as it should be, embraces diagnosis 
of incipient malocclusion, conservation of teeth at an early stage of decay 
(in itself an important malocclusion preventive for certain forms of irregu- 
larity), and the treatment bv the publie dental officer of simpler forms of ir- 
regularity which may be easily corrected in a matter of a few months. This 
leaves the more difficult forms of treatment for the specialists. It is, of course, 
essential, for the full value of this preventive service to be obtained, that the 
school dental officer be not only fully trained, but also shall have done a post- 
graduate course in children’s dentistry. 


APPLICATION 


1. The School Dental Service, accurate diagnosis, preventive methods 
and treatment of simple irregularities. 
2. The specialist. 


Specialists work most economically in small groups. They thus share 
technical (mechanical), radiographic, and other personnel. In especially diffi- 
cult cases, there is the advantage of a second opinion being available—and, 
apart from this, discussion keeps the mind active and away from the dangers 
of becoming unreceptive to progress. In densely populated areas they should 
work in an orthodontic centre. In less densely populated areas, an ortho- 
dontist may have to work on his own at some convenient» central place. 

In sparsely populated areas, he may have to visit centres by ear, but this 
is the most wasteful method, much time being lost traveling and assembling 
apparatus. He will still need a central laboratory and surgery of his own. 
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News and Notes 


Central Section of the American Association of Orthodontists 


The 1950 meeting of the Central Section of the American Association of Orthodontists 
will be held November 26, 27, and 28 at Cedar Rapids, Iowa. 


Northeastern Society of Orthodontists 


The fall meeting of the Northeastern Society of Orthodontists will be held at the 
Shoreham Hotel, Washington, D. C., Nov. 6 and 7, 1950. 


Southern Society of Orthodontists 


The twenty-sixth annual meeting of the Southern Society of Orthodontists will be held 
at the Sherry Frontenac Hotel, Greater Miami, Florida, Nov. 15, 16, and 17, 1950. Exten- 
sive plans and preparations are being made for this meeting. It will be held under the 
direction of President E. C. Lunsford, of Miami. 


FRANK P. Bowyer, Secretary. 


Southwestern Society of Orthodontists 


The next meeting of the Southwestern Society of Orthodontists will be held Oct. 15, 
16, 17, and 18, 1950, at Hotel Frances, Monroe, La. 


Great Lakes Society of Orthodontists 


The twenty-first annual meeting of the Great Lakes Society of Orthodontists will 
be held at Hotel Statler, Detroit, Mich., Nov. 19, 20, 21, and 22, 1950, 


Orthodontic Alumni Society of Columbia University 

The current officers of the Orthodontic Alumni Society of Columbia University are 
as follows: 

President, Clinton B. Van Natta 630 Fifth Ave., New York, N. Y. 
Vice-President, Irwin N. Tekulsky 168 West 86th St., New York, N. Y. 
Treasurer, H. Milton Cooper ~ ~ ~ ~ ~ ~ ~ 241 Main St., Hackensack, N. J. 
Secretary, Irving Grenadier 888 Grand Concourse, New York, N. Y. 


Children’s Bureau, Federal Security Agency 


Katherine F, Lenroot, Chief of the Children’s Bureau, Federal Security Agency, 
announced the appointment of Miss Elma H. Ashton as Supervisor of training in the 
Bureau’s Division of International Cooperation. 

Working directly with Mrs. Elisabeth Shirley Enochs, Director of the Division, and 
in close cooperation with the various specialists of the Bureau, Miss Ashton will plan pro- 
grams of training and observation for foreign specialists in child health and welfare who 
study in this country under the auspices of the Children’s Bureau. The visitors come to 
the United States under programs arranged by the Department of State, Department of 
Defense, and the United Nations, as well as by other public and private agencies. 

These foreign officials and professional workers are not only interested in the activities 
of the Children’s Bureau, but also are eager to study a wide variety of services provided 
children by public and private agencies throughout the country, Miss Lenroot said. Last 
year more than 250 such specialists spent periods ranging from a few days to a year in the 
United States under the Bureau’s auspices. While child specialists from other countries 
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have been coming to the Bureau for many years, virtually since it was established in 1912, 
their number has greatly increased since the war. 

Miss Lenroot said that Miss Ashton brings to this position extensive experience in 
planning programs of study and observation for specialists from other countries, having 
served for three years as social affairs officer in charge of fellowships for the United Nations. 
Previously she had directed a similar training program for the United Nations Relief and 
Rehabilitation Administration. 

Before her assocation with UNRRA, Miss Ashton was on the staff of the North Caro- 
lina Department of Public Welfare and later was a consultant in family and child welfare 
in the Bureau of Public Assistance of the Federal Security Agency. She has also worked 
with the American Red Cross and, more recently, with the New York Association for New 
Americans. She has taught in the Richmond, North Carolina, and Pennsylvania Schools of 
Social Work, and has had extensive experience as a psychiatric social worker in child 
guidance clinics in Harrisburg, Philadelphia, and Rochester, N. Y. 

A graduate of the University of Richmond, with a master’s degree in sociology from 
the University of Georgia, Miss Ashton holds a master’s degree in social work from the 
University of Pennsylvania. She has also done graduate work at Harvard University and 
the University of North Carolina. She is the author of many articles on social work and 
is a member of a number of professional organizations. 

Miss Ashton lives in Alexandria, Va. 


American Dental Association 


The dental nurse plan in New Zealand, operated by the government since 1921, has 
had a deplorable effect on the practice and development of children’s dentistry in that na- 
tion, Dr. Allen O. Gruebbel, of Chicago, declared in a report released by the American 


Dental Association. 

Dr. Gruebbel, secretary of the Association’s Council on Dental Health, spent two 
months in New Zealand earlier this year surveying the system under which 85 per cent of 
New Zealand’s 320,000 children, from 3 to 13, receive nearly all dental care from govern- 
ment-salaried dental nurses. The nurses, after limited training, fill, extract, and clean 
teeth of children. 

Dr. Gruebbel was sent to New Zealand by the American Dental Association to evaluate 
the dental nurse plan after proposals were advanced for the establishment of a similar plan 
in the United States. 

Dr. Gruebbel said he found that the prevalence of dental disease, particularly dental 
decay, is as high or higher in New Zealand at present than in any other country for which 
data have been reported and is ‘‘at least twice as high as in most areas in the United 
States. ’’ 

The dental nurse system, as operated in New Zealand, he reported, has had ‘‘a dele- 
terious effect on the scientific development of pedodontics (dentistry for children).’’ 

‘*Dentistry for children, which many authorities believe to be the most important part 
of dental practice,’’ he said, ‘‘is almost completely neglected by the dental profession in 
New Zealand, and until three years ago was not taught in the dental school.’’ 

This, he explained, resulted from the fact that under the scheme, dental care for 
children has been ‘‘ relegated almost entirely to partly trained auxiliary personnel.’’ 

Dr. Gruebbel was sharply critical of the two-year training course provided dental 
nurses by the New Zealand government. 

‘* Although the dental nurse is expected to provide a scientific health service, a con- 
siderable portion of which is of a surgical nature, she is given no scientific training, she is 
not encouraged to read scientific books or publications and she is not given an opportunity 
for continuing her dental education,’’ he said. 

The A.D.A. representative said he had found that scientific aspects of dental services 
were ‘‘deliberately excluded from the course of instruction in order that dental nurses will 
not develop a professional attitude.’’ 
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Also contributing in large measure to the poor type of dental health service being 
provided children is the almost complete lack of technical supervision of the work of the 
dental nurse, Dr. Gruebbel said, pointing out that he found that dental officers often did 
not inspect the work of the nurses more frequently than once in six months. 

He said that a child was supposed to be referred to a dentist if the dental nurse be- 
lieved he required treatment beyond her scope, but added that ‘‘this practice is more often 
the exception than the rule.’’ He continued: 

‘*Young children need such expert services as surgical treatment of the pulp, pre- 
ventive and corrective orthodontic care and preventive and corrective treatment for ab- 
normal growth and development—services which few children in New Zealand now receive.’’ 

Inadequate and outdated equipment was also noted by Dr. Gruebbel. He said that 
satisfactory examinations and diagnoses were made impossible by the almost complete lack 
of x-ray equipment. He also found the use of questionable types of filling materials and 
equipment ‘‘symbolic of an era which modern dentistry has relegated to the past.’’ 

Dr. Gruebbel said that the government sponsorship of the scheme had given New 
Zealand parents a false sense of security regarding the dental health of their children, 
adding: 

‘*The public cannot be expected to know dentistry’s role in a complete health service so 
long as dental treatment for children is limited largely to filling, extracting and cleaning 
teeth.’’ 

Dr. Gruebbel also deplored the lack of research and measures designed to prevent den- 
tal disease. 

‘*The approach has been to develop a large scale reparative service. No attempt of any 
consequence was made to reduce the size of the problem through research and prevention. 
The high incidence of dental disease and the high cost of the reparative service will re- 
main unchanged until more emphasis is placed on research and prevention,’’ he said. 

Pointing out that the dental nurse plan has served as the basis for the development 
of a large-scale system of state dentistry in New Zealand, Dr. Gruebbel reported that a large 
number of dentists believe ‘‘that dental care controlled by the state eventually will lead 
to a serious deterioration of the quality of dental care as is now taking place in the field of 


medicine in New Zealand.’’ 


Air Force Seeking ASTP and V-12 Trained Dentists 


Dentists who received all or part of their training under the Army Specialized Train- 
ing Program (ASTP) or the Navy V-12 Program and who do not have commissions with 
other military services are eligible to receive commissions in the United States Air Force, 
Major General George Kennebeck, Chief of the United States Air Force Dental Service, 
announced. 

The present law provides that dentists who volunteer for service will receive an 
extra $100 a month in addition to regular pay and allowances. They will be commissioned 
as first lieutenants unless their professional qualifications entitle them to a higher rank. 

Application blanks or further information may be obtained upon written request 
from The Surgeon General, Headquarters, United States Air Force, Washington 25, D. C., 
or from the nearest Air Force base. 


Notes of Interest 


Dr. William C. Keller announces that since June 30, 1950, his New York City office 
has been consolidated with his Great Neck office at Wychwood Apartments, 28 Station 
Plaza, Great Neck, L. I., N. Y., practice limited to orthodontics exclusively. 

Sherman J. LeMaster, D.D.S., announces the opening of his new office for the prac- 
tice of dentistry at 8027 Clayton Road, Clayton 5, Mo. 

Dr. Paul J. McKenna announces the opening of his offices October 2 at 14 Chestnut 
St., Springfield, Mass., practice limited to orthodontics exclusively. 
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OFFICERS OF ORTHODONTIC SOCIETIES 


The AMERICAN JOURNAL OF ORTHODONTICS is the official publication of the American 
Association of Orthodontists and the following component societies, The editorial board of 
the AMERICAN JOURNAL OF ORTHODONTICS is composed of a representative of each one of the 
component societies of the American Association of Orthodontists. 


American Association of Orthodontists 
President, Joseph E. Johnson Starks Bldg., Louisville, Ky. 
President-Elect, Bernard G. deVries _ — _ _ Medical Arts Bldg., Minneapolis, Minn. 
Vice-President, Homer B. Robison Rorabaugh-Wiley Bldg., Hutchinson, Kan. 
Central Section of the American Association of Orthodontists 
President, L.B. Higley - ~ ~ ~ ~ ~ 705 Summit St., Iowa City, 
Secretary-Treasurer, Earl E. Shepard 4500 Olive St., St. Louis, Mo. 
Great Lakes Society of Orthodontists 


President, C. Edward Martinek - Fisher Bldg., Detroit, Mich. 
Secretary-Treasurer, Scott T. Holmes, 509 Iackley Union National Bank Bldg., Muskegon, Mich. 


Northeastern Society of Orthodontists 


President, Richard Lowy - - 3802 Main St., Chatham, N, J. 
Secretary. -Treasurer, Oscar es - 35 W. 81st St., New York, N, Y. 
Pacific Coast Society of Orthodontists 
President, C. F. 8. Dillon - Taft Bldg., Hollywood, Calif. 
Secretary- Treasurer, Frederick T. West - : . 870 Market St., San Francisco, Calif. 
Rocky Mountain Society of Orthodontists 
President, Elmer 8. Linderholm - - - - - 1558 Humboldt St., Denver, Colo. 
Vice-President, Ernest T. Klein - -~ -~ ~ 632 Republic Bldg., Denver, Colo. 
Secretary-Treasurer, Curtis E. Burson - - 1232 Republic Bldg., Denver, Colo. 
Southern Society of Orthodontists 
President, E. C. Lunsford - - = 2742 Biscayne Blvd., Miami, Fla. 
Secretary-Treasurer, Frank P. Bowyer - - = = = Medical Arts Bldg., Knoxville, Tenn. 
Southwestern Society of Orthodontists 
President, Nathan G. Gaston Bernhardt Bldg., Monroe, La. 
Secretary-Treasurer, Marion A. Flesher . — Medical Arts Bldg., Oklahoma City, Okla. 


American Board of Orthodontics 


President, Joseph D. Eby - - ‘er - - - 121 E, 60th St., New York, N. Y. 
Vice- President, Stephen C. Hopkins o . 1726 Eye St., N. W., Washington, D. C. 
Secretary, C. Edward Martinek _ _ - - - - 661 Fisher Bldg., Detroit, Mich. 
Treasurer, Reuben E. Olson. - - - - 712 Bitting Bldg., Wichita, Kan. 
Raymond L. Webster - - 133 Waterman St., Providence, R. I. 
leuman M. Waugh - - . . 31 Fifth Ave., New York, N. Y. 
Ernest L. Johnson -~ —- ~- 450 Sutter St., San Francisco, Calif. 
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FOR THE ORTHODONTI 


The Aderer catalog of Orthodontic materials and specialties is a conveni- 
ent, central source of supply that can usually help you to locate quickly, 
the particular material or instruments you need. If it isn’t in the Aderer 
catalog, we will be glad to advise you at once upon inquiry where your 
special requirements can be obtained. * * kK * 


Within the pages of the Aderer Catalog you will find 
a complete illustrated section of the famous Aderer 
pliers specially designed for Orthodontic use. The 
precision design and superior quality of these instru- 
ments has made them the preferred choice of Ortho- fe: 
dontists for many years. A 


~ If you do not have a copy of the Aderer Catalog 
of Orthodontic materials and specialties, we will 
be glad to send one immediately, upon request. 


i ADERER GOLDS | 55 E. WASHINGTON ST. 


7 Julius Aderer, Inc., New York - Chicago. CHICAGO 


September, 1950 
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PERIODONTIA—A Study of the Histology, 
Physiology, and Pathology of the Periodontium, 
and the Treatment of Its Diseases. By HENRY 
M. GOLDMAN, D.M.D., SECOND EDITION. 
661 pages, 488 illustrations, 18 in color. PRICE, 
$12.50 (1949) 


BIOCHEMISTRY OF THE TEETH—By 
HENRY M. LEICESTER, Ph.D., 306 pages, il- 
lustrated. PRICE, $5.00 (1949) 


OUTLINE OF HISTOLOGY—By MARGARET 
M. HOSKINS, Ph.D., and GERRITT BEV- 
ELANDER, Ph.D., SECOND EDITION. 112 
pages, illustrated. Size: 9xll-in. PRICE, $3.50 
(1948) 


DENTAL CARIES--Mechanism and Present 
Control Technics As Evaluated At the Univer- 
sity of Michigan Workshop. Edited by 
KENNETH A. EASLICK, A.M., D.D.S., 234 
pages, illustrated. PRICE, $5.00 (1948) 


RESTORATIVE DENTISTRY—By JEROME 
M. SCHWEITZER, B.S., D.D.S., 511 pages, 1014 
illustrations. PRICE, $15.00 (1947) 


BONE AND BONES—Fundamentals of Bone Bi- 
ology, By JOSEPH P. WEINMANN, M.D., and 
HARRY SICHER, M.D., 464 pages, 289 illustra- 
tions. PRICE, $10.00 (1947) 


DENTAL PROSTHETIC LABORATORY 
MANUAL—By CARL 0. BOUCHER, D.D.S., 
410 pages. PRICE, $4.50 (1947) 


COMPLETE DENTURES—By MERRILL G. 
SWENSON, D.D.S., F.1.C.D., F.A.C.P., 726 pages, 
882 illustrations, 10 in color. PRICE, $12.50 
(1947) 


ORAL SURGERY—By KURT H. THOMA, 
D.M.D., IN TWO VOLUMES. 1521 pages, 1631 
illustrations, 121 in color. PRICE, $30.00 (1948) 


3207 Washington Blvd. 
St. Louis 3, Missouri 


A MODERN DENTAL REFERENCE 
LIBRARY 


V Mosby Company 


SCIENTIFIC PUBLICATIONS 


Theory and Practice of CROWN AND BRIDGE 
PROSTHESIS—By STANLEY D. TYLMAN, A. 
B., D.D.8., M.S., F.A.C.D., SECOND EDITION. 
960 pages, 1273 illustrations, 9 in color. PRICE, 
$12.50 (1947) 


PRACTICAL ORTHODONTICS—(Origina! 
Text by the Late Martin Dewey) By GEORGE 
M. ANDERSON, D.D.S., SEVENTH EDITION. 
556 pages, 640 illustrations. PRICE, $10.00 
(1948) 


ORAL HISTOLOGY AND EMBRYOLOGY— 
Edited by BALINT ORBAN, M.D., D.D.8., SEC- 
OND EDITION, 350 pages, 265 illustrations, 4 in 
color. PRICE, $8.00 (1949) 


ORAL ANATOMY—By HARRY SICHER, 
M.D., 570 pages, 310 illustrations, 24 in color. 
$15.00 (1949) 


DENTAL ANATOMY—By ROBERT C. ZEISZ, 
D.DS., F.AC.D., F.LCS. and JAMES 
NUKOLLS, D.D.S., F.A.C.D., 486 pages, 427 il- 
lustrations. Size: 844xll-in. PRICE, $14.00 
(1949) 


ADVANCED RADIODONTIC INTERPRETA- 
TION—By CLARENCE O. SIMPSON, M.D., 
D.DS., F.1.C.D., 78 pages, 150 illustrations on 10 
full page inserts. PRICE, $10.00 (1947) 


REVIEW OF DENTISTRY—Edited by JAMES 
T. GINN, B.S., D.D.S., 824 pages. PRICE, $5.75 
(1949) 


DOCTOR AND PATIENT AND THE LAW— 
By LOUIS J. REGAN, M.D., LL.B., SECOND 
EDITION. 545 pages. PRICE, $10.00 (1949) 


An Introduction to the HISTORY OF DEN- 
TISTRY—By BERNHARD WOLF WEIN- 
BERGER, D.D.S., IN TWO VOLUMES. 1008 
pages, 313 illustrations. PRICE, $20.00 (1948) 


720 Post Street 
San Francisco 9, California 
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Two recent books for teen-agers 
—their parents—doctors— 
teachers—pastors—and all 

character-forming groups 


By William S. Sadler, M.D., F.A.P.A., 
Chicago, Illinois 


Consulting Psychiatrist, Columbus Hospi- 
tal; Fellow of the American Psychiatric 
Association, The American Medical Asso- 
ciation, The American Association for the 
Advancement of Science; Member of the 
American Psychopathological Association. 


A DOCTOR TALKS TO 
TEEN-AGERS 


A Psychiatrist’s Advice to Youth— 
This volume is directed personally to 
young folks, and is the result of the 
author’s experience studying young 
people who came to him as a physician 
—a psychiatrist. 


379 pages Price, $4.00 


ADOLESCENCE PROBLEMS 


This book is written for physicians, 
parents, and teachers, and is designed 
to make available for their counsel the 
author’s experience of over 40 years in 
dealing with adolescents. The phrase- 
ology of the book is such that it will 
be instructive to teacher and the edu- 
cated parent. It is a companion book 
to “A Doctor Talks to Teen-Agers.” 


466 pages Price $4.75 


Each an excellent guide at a time 
when young people are confronted 
with so many testing social, economic 
and moral situations. 


THE C. V. MOSBY COMPANY 
3207 Washington Blvd., 
St. Louis 3, Mo. 


ORTHODONTIST WANTED to share 
established offices in one or both of two 
locales in Nassau County, Long Island, with 
general practitioner. One office is in larg- 
est home development in the U.S. No 
equipment or investment needed. 

Dr. Lee Roth, 59 N. Park Ave., Rockville 
Center, N. Y. 


DENTIST, graduated 1943, veteran, three 
years Hospital training in Orthodontics, 
plus Dewey course, plus part-time associa- 
tion with orthodontic specialist. Familiar 
with labio-lingual and Johnson appliances. 
Interested in association or purchase part- 
nership in orthodontic practice in New 
York state. Send replies to Box AA, Ameri- 
can Journal of Orthodontics, 3207 Wash- 
ington Blvd., St. Louis 3, Mo. 


For Sale—Reputable Orthodontic Prac- 
tice in New Jersey State. Address Box 
JAS, American Journal of Orthodontics, 
3207 Washington Blvd., St. Louis 3, Mo. 


In writing to advertisers please 
mention the fact that you saw the 
advertisement in American Jour- 
nal of Orthodontics. It identifies 
you. 


INFANT NUTRITION 


A Textbook of Infant Feeding for Students 
and Practitioners of Medicine 


by P. C. JEANS, A.B., M.D., Professor of Pediatrics, 
College of Medicine, State University of Iowa; and IL- 
LIAMS McKIM MARRIOTT, B.S., M.D., Late Professor 
of Washington School of Medicine, 
St. Louis. 4th Edition. 516 Pages, Illustrated. Price, 

.50. This new Fourth Edition is a summarization 
of all that is ‘new concerning nutritional requirements 
of infants under normal and pathological conditions— 
all the advances science in this field since 1941, 


the year in which the Third Edition was published. 


THE C. V. MOSBY COMPANY 
$207 Washington Blvd. St. Louis 3, Mo. 
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Books 


DENTAL ANATOMY 


The Form and Function of the Permanent Teeth 


by ROBERT C. ZEISZ, D.D.S., F.A.C.D., F.LC.D. Formerly Asso- 
ciate Clinical Professor of Crown and Bridge Prosthesis; Chair- 
man of the Divisions of Tooth Morphology and Applied Dental 
Anatomy, University of California: 


and 


The Form and Function of the Deciduous Teeth 
by JAMES NUCKOLLS, D.D.S., F.A.C.D. Professor of Operative 


Dentistry ; Chairman of the Division of Preclinical Sciences; Chair- 
man of the Section of Oral Pathology, University of California. 


PRICE $14.00 


486 pages, 427 illustrations. 


One of the fundamentals of dental science is admirably presented in this new book. 
No dentist can hope for success in operating on the tissues of the teeth—nor is it 
possible to restore them to their correct contour and proper function without a com- 
plete understanding of dental anatomy—and this text covers the subject thoroughly, 
yet concisely. From a large collection of teeth at the University of California, the 
authors selected over six thousand permanent teeth and an equal number of decidu- 
ous teeth to classify. From those selected, a composite picture has been made—an 
ideal tooth in each instance to illustrate. The drawings are made with meticulous 
care and close attention to detail by a very fine artist, Mr. Walter B. Schwarz. 


REVIEW of DENTISTRY 


Edited by JAMES T. GINN, B.S., D.D.S., Professor and Chief of 
Division of Operative Dentistry, Professor of Oral Medicine, 
University of Tennessee College of Dentistry, Memphis. 


PRICE $5.75 


824 pages. 


This book was prepared with a threefold purpose: first, to serve as a concise, yet 
comprehensive, authoritative guide for those preparing for State and National Board 
Examinations; second, to fill the need for a general review book for the under- 
graduate student; third, to be a guide and ready reference for the busy practitioner. 


Every chapter has been edited by an acknowledged authority on the particular 
subject he covers. 


The book contains 4,950 questions and answers—twice as many as other Reviews 
available—and every chapter is an entirely new, up-to-the-minute piece of work. 


ORDER FORM~ 


The C. V. Mosby Company 
3207 Washington Blvd. 
St. Louis 3, Missouri 


Please send me: 
Ginn’s REVIEW OF DENTISTRY—$5.7 


...Charge my account. 


cr 


Zeisz-Nuckoll’s DENTAL ANATOMY—$14.00 
-.-Enclosed find check. 
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HE fight is on to save more lives in 

1950! Now is the time to back 
science to the hilt in its all out battle 
against cancer. 


Last year, 67,000 men, women and chil- 
dren were rescued from cancer. Many 
more can be saved — if you resolve to 
save them—if you strike back at cancer. 
Give! Give your dimes, quarters, dol- 


lars. We need more treatment facilities, 
more skilled physicians, medical equip- 
ment and laboratories. The success of 
great research and educational pro- 
grams depends on your support. Your 
contribution to the American Cancer 
Society helps guard your neighbor, 
yourself, your loved ones. This year, 
strike back at cancer...Give more than 
before...Give as generously as you can, 


AMERICAN CANCER SOCIETY 
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Publishers Authorised BindingS 


12 issues per volume, January to December, inclusive $2.75 


American Journal of Orthodontics 


Beautifully Bound in Best Grade Washable Buckram 
Your Name on the Front Cover 


Special arrangements have been made by THE C. V. MOSBY COMPANY whereby 
subscribers can have their copies economically bound to the publisher’s specifica- 
tions. You can now have your issues of American Journal of Orthodontics bound 
in best grade of washable buckram with your name imprinted in genuine gold on 


the front cover. Write for full particulars. 


THE BOOK SHOP BINDERY 


308 West Randolph Street Chicago 6, Tl. 


A People’s Partnership 


Community safeguards depend upon a united 
ple. Especially in time of disaster efficient 

unctioning is necessary if lives are to be saved and 
the injured and homeless given practical aid. That 
is why an organization such as the American Na- 
tional Red Cross is necessary. Haphazard plan- 
ning won't do. People must know where to turn, 
how to coordinate their efforts to help. 

The Red Cross was able to coordinate the serv- 
ices of civic groups in 1948 when more than 300 
disasters struck in widely separated communities. 
Vanport, Ore., New Orleans, La., Coatesville, Ind., 
Greensboro, N. C., Bonne Terre, Mo., are many 
miles apart, but in each case the peculiar catas- 
trophe that attacked these places was met by 
organized response. 

All Red Cross work is divided between com- 
munity volunteers and a fuil-time staff. Whether 
the work is educational and preventive, such as first aid, water safety, accident prevention, 
home nursing, nutrition; or remedial, such as aid to veterans, servicemen, and civilians, both 
hospitalized and able-bodied, the Red Cross counts on community cooperation. 

The growing Red Cross National Blood Program particularly demonstrates the need for 
partnership that makes service possible. So far approximately 64,000 persons have offered 
be — blood in this peacetime program, and blood has been distributed to more than 350 

ospitals. 

Let us continue to have faith in this people’s partnership to the end that we will contribute 
our money, our time, and our moral support to make the 1950 Red Cross Fund campaign 


a success. 
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Is rr Dad’s finally retired . . . the old 
alarm clock gagged for good? 

Is it because now Mom won't have to 
watch him leave for the office any more, 
looking just a little bit tired? 

Or is it because now Dad and Mom will be 
starting an especially happy time of life to- 
gether? 

We think it’s all these things—all the 
things that are only made possible by finan- 
cial security. 

Nearly everyone seeks financial security, 
but far too few find it. That’s because finan- 
cial security seldom is achieved without a 


Automatic saving is sure saving - U.S. SAVINGS BONDS 


€ Contributed by this magazine in co-operation with the 
Magazine Publishers of America as a public service. 


What is so right about this picture ? 


ERE 


sound, carefully executed savings plan! 

U. S. Savings Bonds offer you two abso- 
lutely safe, automatic plans for saving: The 
Payroll Savings Plan where you work or the 
Bond-A-Month Plan where you bank. 

By signing up for one or the other of these 
plans, U. S. Savings Bonds are purchased 
for you out of your savings or income. . . 
automatically. 

You can’t forget to save... your saving is 
done for you! And remember, U. S. Savings 
Bonds pay you 4 dollars for every 3 invested, 
in ten years. 

Start planning your own retirement today! 
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WILLIAMS 


LOCKWIRE 
Means what it says... 


Williams “Lok-Tite” Wire does lock tightly and 
it unlocks just as easily. This is because 


“Lok- 
Tite” is Williams engineered with a high bend 


test rating to give long serviceability. It is a quality 
gold product, readily soldered, easily contoured 
and non-tarnishing 


Williams “ Lok-Tite” Lock Wire is available in 
028 and .030 gauges in 12” lengths. If you are 
one of the few orthodontists who has not used 


“Lok-Tite”, don’t delay in availing yourself of the 


opportunity and service which “Lok-Tite” can 
offer you. Order a 12” length today 


Free: ‘‘Aids To Your Orthodontic Technique 
Write Dept. 11 


FORTERIEN, ONT 
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AMERICAN JOURNAL OF ORTHODONTICS 


Published by THE C. V. MOSBY COMPANY, 3207 Washington Blvd. 
St. Louis 3, U. S. A. 


Entered at the Post Office at St. Louis, Mo., as Second Class Matter. 


Published Monthly, Subscriptions may begin at any time. 


Official Publication of The American Association of Orthodontists, 
its components societies and The American Board of Orthodontics 


Editor-in-Chief 
H. C. Pollock 


Sectional Editors 
Charles R. Baker, Evanston, II. James D. McCoy, Beverly Hills, Calif. 


Henry Cossitt, Toledo, Ohio 
Joseph D. Eby, New York City Oren A. Oliver, Nashville, Tenn. 


Henry F. Hoffman, Denver, Colo. Paul G. Spencer, Boerne, Texas 


Associate Editors 


Dentistry for Children Abstracts and Reviews 
Walter T. McFall, Asheville, N. C. J. A. Salzmann, New York City 


EDITORIAL COMMUNICATIONS 


Original Communications.—Manuscripts for publication and correspondence relating to 
them should be sent to Dr. H. C. Pollock, 8015 Maryland Ave., St. Louis 5, Mo., U. S. A. 


Manuscripts should be typewritten on one side of the paper only, with double spacing 
and liberal margins. References should be placed at the end of the article and should 
include, in the order given, name of author, title, journal, volume, pages, and year; e.g., 
Smith, E. J.: Children’s Dentistry, Am. J. Orthodontics, 34: 1-25, 1947. Illustrations accom- 
panying manuscripts should be numbered, provided with suitable legends, and marked on 
margin or back with author’s name. Articles accepted for publication are subject to 
editorial revision. Neither the editors nor the publishers accept responsibility for the views 
and statements of authors as published in their ‘Original Communications.” 


INustrations.—A reasonable number of half-tone illustrations will be reproduced free of 
cost to the author, but special arrangements must be made with the editor for color plates, 
elaborate tables, or extra illustrations. Copy for zinc cuts (such as pen drawings and 
charts) should be drawn and lettered only in India ink, or black typewriter ribbon (when 
the typewriter is used), as ordinary blue ink or colors will not reproduce. Only good 
photographic prints or drawings should be supplied for half-tone work. 


Books for Review.—Only such books as are considered of interest and value to sub- 
scribers will be reviewed, and no published acknowledgment of books received will be made. 
These should be sent to Dr. J. A. Salzmann, 654 Madison Ave., New York City. 


Reprints.—Reprints of articles published among ‘‘Original Communications’’ must be 
ordered specifically, in separate communication to the publishers, The C. V. Mosby Company, 
3207 Washington Blvd., St. Louis 3, Mo., U. S. A., who will send their schedule of prices. 
Individual reprints of an article must be obtained through the author. 


BUSINESS COMMUNICATIONS 
Business Communications.—All communications in regard to advertising, subscriptions, 
change of address, etc., should be addressed to the publishers, The C. V. Mosby Company, 
3207 Washington Blvd., St. Louis 3, Mo. 


Subscription Rates.—Single copies, $1.10. In the United States and other countries of 
the U. S. Postal Zone $10.00 per year in advance. In Canada and other foreign countries 


$11.00, single copies $1.20. 


Remittances.—Remittances for subscriptions should be made by check, draft, post-office 
or express money order, payable to the publishers, The C. V. Mosby Company. 


Change of Address.—The publishers should be advised of change of subscriber's address 
about fifteen days before the date of issue, with both new and old addresses given. 


Advertisements.—Only articles of known scientific value will be given space. Forms 
close first of month preceding date of issue. Advertising rates and page sizes on application. 


Foreign Depots.—Great Britain—Henry Kimpton, 26 Bloomsbury Way, London, W. C. 1; 
Australia—Stirling & Co., 317 Collins Street, Modern Chambers, Melbourne. 


Nonreceipt of Copies.—Complaints for nonreceipt of copies or requests for extra num- 
bers must be received on or before the fifteenth of the month following publication; other- 
wise the supply may be exhausted. 
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NO. 61 METALBA—Platinum Color 

A high-grade, exceptionally strong, tough, springy wire. 
No. 61 Metalba is the highest grade orthodontic wire of 
our manufacture. It is high fusing, and maintains its high 
physical properties after soldering operations. 


$3.90 per dwt. 
GOLD PLATINUM-—Gold Color 


Gold Platinum Wire has been proving its merits for all types of 
arches and springs for more than a quarter century. It’s easy 
working, strong, tough, springy, and doesn’t “tire” or lose its 
elasticity while orthodontic treatments are in progress. 


$3.00 per dwt. 
NO. 12 CLASP 


A high grade wire with physical properties that rival closely those of 
the highest priced orthodontic wires. It’s almost as strong as the 
strongest, moreover, it is very tough and elastic, and an exceptional 


arch wire. $2.80 per dwt. 
S. S. WHITE METALBA BRAND BAND MATERIAL 


A high-fusing, non-tarnishing all precious metal, medium hard band 
material, costing little more than base metal products. It’s easy working, 
tough, and has good strength—sufficient for all orthodontic purposes. 
Metalba Band Material requires no particular heat treatment. It is 
high fusing and gold solder of any fineness may be used with it. 


$2.15 per dwt. 
ALL MADE IN POPULAR GAGES AND WIDTHS 
Prices subject fo change 


THE 5. 5. WHITE DENTAL MFG. CO., 211 5. 12th STREET, PHILADELPHIA 5, PA. 
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